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CONTENTS HORIZONTAL PATTERN of man’s activities is reflected in this 
PAGES new way of building with smooth slabs lifted by hydraulic jacks 
3 6 inching up long threaded rods, followed by nuts turned to hold 


rig while jack takes another gulp of fluid. 


ARCHITECTURAL LIFT-SLAB, by O’Neil Ford, AlA, a 1952 convention seminay 
ABSTRACT paper: structural resources for architectural design 
7-10 PRESTRESSED CONCRETE THEORY clearly & concisely ex- 


plained by MIT professor who ran the first US Conference on 
this new building material in August 1951—those impossible 
spans & thin members are not just a matter of stretching the 


bars... 


SreeL UnBONDED 


PRESTRESSED CONCRETE, by Myle J. Holley, Jr, a 1952 Con- 


ARCHITECTURAL vention seminar paper: structural resources for architectural 
SreeL Bonveo ABSTRACT aesae 
BONDING ACTION 
11 18 TIME, horizontally & vertically & MONEY suggest CONSERVA- 


TION, a current good word in design & building. That im- 
portant BRAB report is continued with condensations of sec- 
tions on; 

SPACE & PLANNING—GENERAL (incl office planning guide) 
SPACE & PLANNING—HOSPITALS & continuation of GOY- 
ERNMENT AGENCY CONSERVATION (from July-August issue, 


p 20) 
ARCHITECTURAL CONSERVATION IN BUILDING CONSTRUCTION, a Building 
ABSTRACTS Research Advisory Board report to DPA (June 1952) 


TIME * & MONEY 
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hie, by Jean Bullant, Architect, published in Paris ‘‘at the sign of the’ Pelican’ 


* triple sundial omy Geqaietric: cf aa la ha Morris Hunt Collection of the Library of the American Institute of Architects 
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PAGES CRITICAL MATERIALS SURVEY BY AIA COMMITTEE ON 
SCHOOL BUILDINGS, made during heat of CMP, assisted US 
19 Ps 22 Office of Education in supporting claims before DPA-NPA for 


allocations for school construction. Here are tabulations of 
amounts of steel, copper & B-products for a carefully screened 


sample of 1950 jobs compared with similar jobs for 1952 


REPORT ON AIA SURVEY OF CRITICAL MATERIALS FOR 


BUILDING TYPE SCHOOL BUILDINGS, by John W. McLeod, AIA, Chairman of 
REFERENCE AIA Committee on School Buildings (4th in series of School 
GUIDE BT 1-5 Plant Studies) 
SURVEY SAMPLE 
23 Pe 24 GOOD FORMS have two important effects: they give clients 


& contractors the best of first impressions & then help keep 
them satisfied with smooth, businesslike job procedures. These 
AIA Office Practice forms have been tested for 3 years in 


actual use 


EXPLORING THE FIELD OF OFFICE PRACTICE, first of a new — 


OFFICE series by AIA Committee on Accounting Methods & Office — 
PRACTICE Practice 
25-28 THE JOINT COMMITTEE OF THE AIA & PRODUCERS’ 


COUNCIL June meeting discussed education, specifications, 
standardization & modular coordination, building information 


& product literature (full list of awards herein) 


BLASTING HAZARDS 


FAILURE of plaster white coats 


TECHNICAL NEWS REVIEWS of 22 books & pamphlets & 17 NFPA codes & 
& BIBLIOGRAPHY standards 


EVER HAD THIS HAPPEN? 


29 a 32 AN ARCHITECT TELLS HOW & WHY modular coordination 
works in custom residential practice 


v7 


‘,.. M/C is the architect’s tool for thoroughness—for greater 
predictability of details . . .” 


Here's enthusiasm backed up by practical data 


DOES MODULAR PAY OFF ON A HOUSE? 


ANOTHER MODULAR HOUSE GRID LINES by Thomas W. D. Wright, Architect 
Eee SSS 
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I PARTICULARLY APPRECIATE the title 
of this seminar—structural resources 
for architectural design. In our maga- 
zines I have seen whimsical ‘fashion 
copy” & last year I accidentally ran into 
groups in Europe & attended a meeting 
of the CIAM, where all kinds of things 
were being discussed. It was the same 
but in more esoteric phrases. Here are 
samplings from both: 4 New Monu- 
mentality—W here Shall We Find It? 
—Renaissance of Dignity in Design— 
How Shall We Find a Revival of De- 
light in Silhouette?-—How Are We to 
Regain a New Elegance? 
All this has less to do with architec- 
ture than anything else. ‘There is no 
need for those of us who enjoy thinking 
that we are pioneers to try to justify our- 
selves as pioneers by recalling something 
else or making an analogy with another 
renaissance. We must go forward, how- 
ever fumbling it may be. I am distressed 
that the really great pioneers in modern 
architecture are the very ones who for- 
ever are suggesting renaissance, titles, 
labels. 
Evidently, they have become quite 
afraid of what they have accomplished, 
or maybe they were not so modern after 
all. 
history: 
Tom Slick once said to me “Somehow 
or other, we are going to do away with 
this ridiculous idea of building a wooden 
building, filling it up with concrete & 
—throwing it away. We've got to do 
it. Can you help?” 
Soon there came to me a set of draw- 
ings from Mr. Slick & he said to me, 
“Get a building done—we will lift the 
roof & floors.” 
I went to Fred Severud’s New York 
office. He talked to me awhile & then 
the ’phone rang & this is the real truth 
of a very rare coincidence. It was Mr. 
Philip Youtz talking with him from 
Yorkville, who said they were about 
ready to lift a slab! 
Mr. Slick had submitted his scheme for 
patents about the same time that Mr. 
Youtz had. They had practically the 
same idea & each could contribute & 
magnify the other’s idea & make it better. 
They got together & named it the Youtz- 
Slick system. Most of the subsequent re- 
search & refinement & most of the plan- 
ning to make it available for public use 
have been done in San Antonio at South- 
west Research Institute « Institute of 
Inventive Research. 


general design—principles & pos- 
sibilities: 

Trinity classroom job (see photos p4) 
was very first permanent slab ever lifted. 
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AIA 1952 convention seminar: structural resources.for architectural design 
abstract of paper by O’Neil Ford, AIA : 


Mr. Youtz had lifted some slabs « we 
lifted a lot of experimental slabs. About 
$250,000 has been spent finding out just 
exactly the right thing to do conserva- 
tively—as a sound, economical «& safe 
system of construction. “This was done 
as a logical series of steps. The build- 
ing was designed for the system. We 
had not made just a pretty architectural 
picture to be turned over to a dozen con- 
tractors who were expected to contrive 
some way to put it together. 

The way this building was to go to- 
gether was very clearly indicated on 
drawings for all processes of construc- 
tion, each process being independent of 
others. 

Whether or not you think it is good- 
looking I like it very much just because 
it looks precisely what it is. In some 
cases we have to have masonry & pretty 
soon the buildings get lost & all of the 
lovely slabs & the beautiful airy winged 
creatures are gone—they get filled up 
with brick. 

There has been evolution in penetrations 
of slabs for stairwells, etc. At first Mr. 
Severud & other engineers opposed open- 
ings, particularly near the collar or in 
collar bands of reinforcing. After more 
experience & analysis we now have many 
holes in various locations (in the hous- 
ing project). In one case we put col- 
umns on outside of building to permit 
complete freedom in partition & room 
layout. 

For years farmers in Holland have had 
wood-frame-thatch-covered dome-shaped 
shelters over their hay-stacks, which they 
raise & lower on stilts according to height 
of stack. “That suggests that very soon 
we may be lifting domes. Very little 
reinforcing steel is required for domes & 
it would be easy to put a post-stressed 
steel band at the circumference. 
engineering principles: 

Basic principle is that cast-steel collars 
are set down over structural steel col- 
ums set fast enough to foundations to 
act as vertical cantilevers having suf- 
ficient rigidity without lateral bracing 
during construction period. (above 4 
floors bracing will be required ) 

Slab reinforcing is tied into & around 
steel collars. Otherwise design of slab 
is essentially same as for conventional 
continuous & cantilevered flat slab. Slab 
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hydraulic jack for slab-lifting—in place on 
column with lifting rods 
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LIFT-SLAB 


is lifted by simultaneous uniform action 
of hydraulic jacks & threaded lifting rods 
temporarily mounted on top of each 
column. (see photo p3) 

The 50-ton-capacity jack, weighing about 
300 lbs. is no more complex than an 
automobile jack & as piston comes up it 
liits top casting which litts rods attached 
to slab below. After piston stroke, it 
is returned again. The springs have noth- 
ing to do with it except to hold assembly 
together & push fluid back into master 
cylinder. You would never get 50 tons/ 
column in any normal slab design or 
plan. System is operated by LOHP com- 
pressor. All jacks are synchronized & 
operated from a portable control panel 
which rides up with slap. (see console 
on top of slab in background of photo 
p5). There are shut-oit valves & indi- 
cators & fine adjustment valves. If one 
jack is ahead or behind just a little then 
these are reset for uniiorm liting. It is 
significant & worth remembering that one 
man is lifting that slab & quite easily, 
too. 

When slab is up to full height collars 
are welded to columns & jacks are moved 
over to another slab. 

Jacks were originally required to be 


placed by gantry Ce: We ects gun welders fastening steel support blocks to columns & collars at end of lift of top slab for 
it nowadays by using a light truck with classroom building, Trinity University, San Antonio, Texas—24’ x 24’ bays with 12’ corridor 
winch & A-frame. ‘ O’Neil Ford, Bartlett Cocke, Harvey Smith, associated architects (see other credits below) 
In our first job slabs were 73’ x 44’ 
(about 3200 st)—-small stabs, becau.e 
at that time we only had 9 jacks. Ke- 
cently we lifted a 15,000 sf slab with 
Sonjacks: slabs run from 5” to 12” in 
thickness. It depends a great deal on 
span, load & whether it is ught or heavy 
weight aggregate. 

Flat slabs have been done by all of you. 
There is nothing revolutionary about the 
idea. We have perhaps overdesigned in 
some buildings—which | am heartily in 
favor ot. ‘There is little point in sav- 
ing a dime’s worth otf concrete or steel 
when saving on building is enormous due 
to system. 

In retrospect we agree there was no good 
reason for thinning slabs at edges. Pur- 
pose was to cut off deadload, but it 
would be much easier to put steel in & 
get a better job & hold a straight-line 
edge. 

For a separator between ground slab as 
a form, & lift-slabs, paper costs 6¢/sf & 
parafin compound costs about 34¢ It 
goes on quickly & there is no chance of 
sticking if slab is completely mopped. 

In one case a laborer removed some 
parafin with benzine & slabs bended fast 
in middle of panel. It was decided to 
make a full-scale experiment. Slab cor- 
ners were lifted 18” with jacks without Trinity University classroom building completed 


photos: Ulrich Meisel Dallas 


Fr : 5 : 

eat it remained sack’ sis eres structural & mechanical engineer—Fred Severud, consulting engineer— 
fam W. Wurster, consulting architect—James Stewart Company, general contractor 
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200-unit public housing project in Corpus Christi, Texas—note plumbing lifted with slab, control console & jacks on top of slab in back- 
ground—Richard Colley, architect—Blucher & Naismith, structural engineers 


Adhering concrete was removed with 
power hammers & damaged slab was 
lifted & patched & remains in the build- 
ing. 

It proved to us these jacks & collars are 
not going to fail. Designed sensibly, 
by sensible engineers & in terms of things 
we know, those collars do not come out. 
Windows can be fastened to roof slabs & 
bricks built to them. Partitions are no 
problem. Put them anywhere you wish. 
On Trinity University Student Union a 
slab was lifted in 11% hrs. Usual speed is 
4V’ to 5//hr. 

Slight deflection of cantilevered slabs has 
occurred: not because of faulty engineer- 
ing, but because in their exposed position 
upper side expanded due to solar heat 
more than lower part of slab, insulated 
by slab itself. Insulation on roof should 
be installed before glass panels are set 
in place. 
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Mr. Lound, of Canada, upon our advice 
went ahead with pouring of a job in 
zero weather. Design included radiant 
panels in slabs. By temporarily connect- 
ing boiler to tubing he was able to keep 
slabs at 40°F during & after pouring. 
During & after lifting, temporary en- 
closure by tarpaulins & plexiglas pro- 
vided a heated working space for com- 
pletion. 

A knitting mill project presented a ma- 
chinery noise problem. Max acoustic 
absorption was needed on all surfaces to 
reduce noise & consequent nervous 
fatigue. Glass fiberboard was put down 
with no other separating material & was 
lifted perfectly with slab saving con- 
siderable installation cost. Care must 
be taken that such materials are dry & 
not rained on during construction to 


avoid delamination. 
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speed & economy: 


With 4 or 5 slabs up you can start set- 
ting frames & masonry. By time last slabs 
are lifted brick is up at other end. 
Window manufacturers didn’t believe 
we needed them in about 5 weeks after 
slabs were poured so we waited 3 weeks 
more. They never heard of a building 
being done that quickly. 

There is no real need to plaster or other- 
wise ‘‘gild the lily.” 

Trinity University dormitory building 
cost $9.15/sf for enclosed area, with 
bath for every two rooms. 

A 115,000 warehouse—including 15,700 
sf of airconditioned office space, over- 
head doors all along two sides, sprinkling 
system & excellent lighting—cost $4.25 / 
sf. 
Corpus Christi housing project cost 


$6.52/sf done by lift-slab system. 


mh 


PAGE 5 


We built buildings very much like them 
in San Antonio at $6.57 a foot, conven- 
tional construction with wood floors & 
roof joists. I do not forgive PHA for 
not allowing us to use this system. We 
had a long fight & we lost. 


The first building we did (Trinity Uni- 
versity classrooms) cost $280,000 for 
45,000 sf, which is $6.37/sf. There 
were six bidders on both conventional 
frame & lift-slab. This first sizable 
building ever done by lift-slab was $26,- 
000 less than conventional. Going rate 
for buildings like it in same area is gen- 


erally $9-$10/sf. 


You are free to separate all elements, 
pieces & parts of your building into 
simple & distinct operations, & it simply 
is going to be more economical. Con- 
crete is placed on the ground (where 
men walk naturally « happily «& with 
great facility) not for $3.00/yd, which 
is our going rate, but for about 75¢/yd. 
Steel is placed & tied for $16 to $20/ton 
instead of usual $35-$40/ton. 


There is enormous advantage in efficiency 
of people who work in shade. Bricklayers 
love it in our hot climate. 


Closed in on top materials can be stored 
underneath on the next slab & neither 
rain nor hail nor snow nor sleet makes 
any difference. Evident savings due to 
rain-shelter cannot be estimated. 


conclusion: 


Only imaginative people have an inter- 
est in this & that is one of the significant 
things about it. 


The architect must feel responsible for 
seeing to it that manufacturers, engineers 
& designers of machines & tools move 


ahead. 


The architect. most often is right at 
beginning of the change, because he is 
looking for a different, better x cheaper 
way. The structural engineer is very 
busy making these fool things stand up x 
hasn’t time for imaginative invention, 
nor is he traditionally set up to invent. 


It is so obviously simple « so obviously 
logical & so fool-proof that the system 
appeals to me as a way to do more beauti- 
ful architecture. It is one way that we 
can do a lot better building, by finding x 
meeting the challenge of industry. 


2 for more detail see 24p booklet The Youtz- 
Slick Lift Slab published by The Institute 
of Inventive Research, PO Box 2296, San 
Antonio 6, Texas 


PAGE 6 


SEPTEMBER-OCTOBER, 1952 


comments by 


This development is of universal appli- 
cation. Not just the one kind of applica- 
tion is possible that we have seen here— 
this is just the beginning of much greater 
things to be done with the method in 
every way. When you realize its sim- 
plicity, sturdiness & the workability of 
using the machine to lift, think of it not 
only for slabs, but also lifting whole 
buildings & a variety of structures, such 
as domes & shells. An engineer in New 
Zealand is utilizing this method to add 
two floors to a building. 


As for wind resistance—we had a test 
slab that stood on 4 columns for months 
& months. It went thru gales & hurri- 
canes & what not. The wind resistance 
is not very great with the “winged 
bird,” before it is closed in. 


It is a very simple matter to design a 
system of permanent partitions to create 
any strength you want using slabs as 
horizontal girders to carry lateral loads. 
Pick a convenient place to relieve hori- 
zontal plate of its load & carry it down 
by a vertical cantilever from the ground. 
Select whatever stiffness is needed in 
building & put it in a wall rather than 
rely upon joint between slab & column. 
For lifting purposes, except for earth- 
quake countries, sufficient stability is 
provided by welding between column & 
casting in slab, top & bottom. ‘The con- 
nection developed can take temporary 
forces, 


Fred Severud: 


For earthquakes it is very simple to ar- 

range a guide in diagonal corners that 

will prevent slab from moving laterally. 

Earthquake forces up & down are not sig- 

nificant. In earthquake countries it may 

be necessary to provide two guides that 

will permit slab to rise without inter-_ 
ference & at same time will be able to 

take lateral force—which can _ very 

readily be done at two corners. 


System has been tried on buildings as 
high as 4 stories. In going up higher we 
had many schemes for lifting but for 
time being we want to go a little slowly. 
We are planning taller structures to re- 
peat in the air what is being done on the 
ground. In that way we don’t have full 
economy of doing everything on the 
ground, but we still have economy of 
pouring in layers at lower levels than we 
otherwise would. 


On the Miami incident—although I was 
not & did not want to be called in a pro- 
fessional capacity I am_ thoroughly 
familiar with all details. It had abso- 
lutely nothing to do with the lifting 
method in itself. The failure was a 
failure that might just as well have oc- 
curred & did also occur when columns 
had been fastened to slab, so that obvi- 
ously it is a structural failure in the slab 
& has nothing to do with method of lift- 
ing slab into place. 


Mr. Ford referred to various aspects of following projects illustrating wide appli- 


cation of lift-slab: 
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Trinity University, San Antonio, Texas 
classroom building 

library 

dormitory 

student union 


miscellaneous building types: 
warehouse (including offices) 
knitting mill 
housing project, Corpus Christi, Texas 
200 units 


public school, El Campo, Texas 


45,002 sf $ 637/75 
$10.00/sf 
$ 915 /sh 


$11.00/sf 


$ 8.15/sf 


SSS 
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Nae IT HAS PROVEN itself 
abroad, prestressed concrete’s com- 
petitive position in this country will be 
established only by successful comple- 
tion of a considerable number of actual 
jobs. Techniques found suitable in 
other countries may require modifica- 
tion to suit our higher labor costs. 


basic properties: 


|e greater strength 


greater span/depth ratios for equal ap- 
plied load 
greater load capacity for equal span & 
depth 
smaller sections for equal span & load 

@ very much less reinforcing steel 

e greater stiffness for identical dimensions 

e superior elasticity & elimination of crack- 
ing within range of working loads 

e adaptability to machine-produced, pre- 
cast elements 


Prestressed concrete may also (several 
years hence) prove more durable under 
conditions of severe exposure. 


economy: 

For proof of economy more experience 
is also required, but economical con- 
structions in prestressed concrete have 
been & are being produced. Economy is 
not an independent property being in 
part a reflection of strength/cost ratio 
of ingredients, in part a measure of in- 
direct savings derived from superior 
strength & an indication of designer’s & 
builder’s ingenuity. Pending accumula- 
tion of necessary mass of cost data we 
may accept accelerating interest in pre- 
stressed concrete as evidence of probable 
economy. 


prestressed vs ordinary R/C 

Diagram 1 (on next page) illustrates 
difference between prestressed & ordinary 
reinforced concrete. In ordinary R/C 
beams steel is tensioned by bond forces 
exerted by concrete during distortion 
caused by applied load. This action is 
illustrated by figures on left side of dia- 
gram, small longitudinal arrows indi- 
cating bond force. Amount of tensile 
stress which can be developed in steel is 
clearly limited by permissible elongation 
of adjacent concrete. Concrete will crack 
at an elongation corresponding to a very 
low steel stress, & since width of cracks 
must be kept very small, permissible steel 
stresses have been limited to about 20,000 
psi in conventional design. 

In prestressed concrete beams, on other 
hand, steel reinforcement is tensioned be- 
fore loading is applied to member. Since 
steel tensioning is accomplished by exter- 
nal jacks, & prior to development of bond 
between steel & concrete, it is in no way 
limited by tolerable elongations of con- 
crete. 

Accordingly permissible steel stresses 
are limited only by quality of steel 
employed, & design stresses range from 
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PRESTRESSED CONCRETE 


AIA 1952 convention seminar: structural resources for architectural 
design, abstract of paper by Myle J. Holley, Jr. department of civil & 
sanitary engineering, massachusetts institute of technology 


100,000-150,000 psi. These high stresses 
explain the very small quantities of steel 
employed in prestressed concrete. 


enchorage: 


At a stage of construction, which varies 
according to particular system employed, 
tensioned steel in a prestressed beam is 
anchored to concrete at or near ends of 
steel. Depending on technique employed, 
anchorage may be either mechanical or 
by bond. Action of anchorages is indi- 
cated in upper right figure in diagram 
where steel tensioning forces are shown 
concentrated near ends of steel. As con- 
crete exerts tensioning force on steel, 
steel exerts compressive force on con- 
crete. This eccentric compressive force 
produces in unloaded beam distortion 
which is of opposite sense to distortion 
caused by applied load. 


bond: 


In ordinary R/C bond is essential for 
only thru effective bond can steel be 
tensioned. In prestressed concrete bond 
is not essential & both bonded & unbonded 
constructions have been used. As shown in 
diagram application of load to prestressed 
beam causes additional tensioning of 
steel. If steel is unbonded to concrete ad- 
ditional tensioning is applied thru end 
anchorages; if steel is completely 
bonded to concrete additional tensioning 
force is distributed along length of steel 
in direct proportion to shear associated 
with applied loads. 


strength comparison: 


In following discussion internal resistance 
moment which can be developed without 
exceeding permissible working stresses 
will be taken as measure of strength. By 
this approach important questions of ulti- 
mate strength & safety factor are pur- 
posely avoided to permit a more detailed 
examination of conditions at currently 
typical design stresses. 

In second diagram are shown two simple 
beams of rectangular cross-section. Con- 
sider beam on left which is of ordinary 
R/C. Let cross-section of max bending 
moment be at a-a. In second sketch from 
top are shown internal concrete compres- 
sive stresses, resultant compressive force 
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C & total steel tensile force T. Equal 
& opposite forces C & T provide internal 
resistance moment, M. Below sketches, 
force C & moment M are shown to be 
equal to 0.17f.bh & 0.125f,bh? respec- 
tively. Since f., permissible concrete 
stress, often is taken at about 40% of 
ultimate strength, f'., C « M can like- 
wise be written in terms of ultimate 
strength; that is 0.068f.bh « 0.05f'. 
bh? respectively. 

Corresponding quantities for prestressed 
concrete beam are shown on right side of 
diagram. As was indicated in diagram 1 
effect of prestress, acting alone, is to 
compress lower fibers of beam. This pre- 
compression tends to counteract stretch- 
ing of lower fibers due to applied load. 
Combined effects of prestressing & 
applied load may then produce internal 
compressive stress distribution shown; 
that is, zero stress at bottom to full per- 
missible stress, f.. at top. In terms of 
permissible stress, f., we note that C « M 
are 0.5 f. bh & 0.258f,bh?; while in 
terms of ultimate concrete strength C 
& M are 0.2f'. bh & 0.103f'. bh? respec- 
tively. 

Even if concrete of same ultimate 
strength (f'.) were used in both beams 
prestressed beam might provide a design 
moment about 2x that of ordinary R/C 
beam of same cross-section. Much 
smaller compressive force C in latter 
beam obviously is due to small depth of 
compression zone. By increasing quantity 
of tensile steel, without other change, 
depth of compression zone can be deep- 
ened, but increase is negligible. 

In ordinary R/C design perhaps most 
common value of f’. is 3000 psi. A larger 
compressive force can be obtained by 
utilizing higher strength concrete, but 
tensile force would have to be increased 
correspondingly. A larger compressive 
force can also be provided by placing 
steel compressive reinforcement in top 
of beam, but again this would require 
equal increase in tensile force. Since 
steel stress is limited by code (to about 
20,000 psi) additional tensile force could 
only be obtained by a proportionate in- 
crease in quantity of tensile steel. By 
doubling amount of steel in bottom & by 
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PRESTRESSED CONCRETE 


ORDINARY REIN. CONC. 


1—comparison of steel tensioning 


ORDINARY REIN. CONC. 
a fo 


C=T=0.5 £b(34h)=0/7£ bh=0.068£ bh 
M=C (.736h)=0.125f bh*=0.05 fF, bh? 


PRESTRESSED CONC. 


SreelL UNBONODED 


STEEL BONDED 


PRESTRESSED CONC. 


C=T?O0.5£bh<02£ bh 


M=C(0.5/7h)= 0.2586. bh*= 0.103% bh* 


NOTE : f¥.= MAX DESIGN COMPRESSION STRESS 
f,= ULTIMATE COMPRESSION STRENGTH 


2—comparison of resistance moments 


3—shear reduction by curving tension steel 
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SHear= V=R-(w, + wz) 


Ner Swear = Vy=R-(w,+w,)-To 


Vy = V-TX 


supplying in top half as much steel as 
in bottom, moment resistance of ordinary 
reinforced beam could be made equal to 
moment resistance of prestressed beam 
provided that concrete strength f’, were 
3000 psi in both beams, 

Contrast in strength grows more pro- 
nounced when we take into consideration 
higher f’. values which are employed in 
prestressed concrete. Values of 5000 psi 
&« higher are accepted, & it has been 
demonstrated that concrete strengths of 
this order can be produced even under 
field conditions. If we then assume f'. 
values of 3000 & 5000 respectively for 
ordinary R/C & prestressed concrete we 
find that latter is about 3.4x as strong 
as former. Even if equally high strength 
concrete is used in ordinary reinforced 
beam its strength cannot be made equal 
to that of prestressed beam without addi- 
tion of a very large quantity of steel— 
approx 3.4x as much in bottom (& half 
that much in top) as required in bottom 
of ordinary reinforced beam with f', = 
3000 psi. It would be quite impractical 
to place such a large quantity of steel. 
Note that full-depth triangular stress 
distribution cannot always be achieved 
concurrently with favorably low posi- 
tion of steel shown in diagram. If ratio 
of useful load to beam weight is large, & 
only beam weight is present during pre- 
stressing, steel position may have to be 
raised to prevent excessive negative 
bending due to initial tension in steel. 
For higher steel location distance be- 
tween C & T obviously will be reduced, 
causing reduction in resistance moment, 
M. There are various means by which 
this reduction can be largely avoided. 
One is to perform final prestressing only 
after a certain fraction of useful load 
has been applied—though this requires 
that part of useful load be “‘permanent.”’ 


summary of strength comparison: 


e@ prestressed beams of rectangular cross- 
section can have a design strength about 
3.4x as large as its counterpart in ordi- 
nary R/C 

e superiority of prestressed beam is due in 
part to more efficient distribution of in- 
ternal compressive stress & in part to 
higher strength concrete 

e it is impractical to add sufficient steel to 
ordinary R/C beam to bring its strength 
up to strength of prestressed beam 


impending improvements: 

Improved reinforcing bars recently avail- 
able are so effective in limiting crack- 
width that many engineers favor in- 
crease in permissible steel stress. In not- 
distant future steel stresses of 25,000 or 
30,000 psi may replace current value of 
20,000 psi. Should these increases occur 
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they will, in combination with higher 
concrete strength, provide ordinary R/C 
beams substantially stronger than those 
of typical current design. 


other section shapes: 


Since, in T, I or box-section beams, com- 
pressive stress is often well below per- 
missible values, one might well inquire 
what advantage is to be gained by adopt- 
ing higher concrete strengths typical of 
prestressed beams. In some of these thin- 
webbed sections application of prestress- 
ing may not produce as remarkable 
flexural strength increases as have been 
noted for rectangular sections. Never- 
theless, prestressing can produce im- 
pressive strength increases even in thin- 


USEFUL LOAD/ BEAM WEIGHT 


webbed class of beams. — a) Eu) WOO) L/S Om ZOO” L250 S00 SOMOS 
A Very large compression flange zone SPAN, L. (Fr) 

implies compressive stresses well below 4—-useful load ratio vs span—rectangular section 

permissible values. This condition may a | 
reflect fact that depth is not critical; ; joa 

that is, there is no urge to reduce depth iB Sodio Lynes-Peesrresskos te = 225 

of construction. Even when depth ree | od By Oveh RC; #=/5, 

duction is important compression stresses ' i oi Sot a CIES, | 


Dor! Da$n Lives eo R/C\; F.=|2250 


8 4 as ee Ee 


must still remain relatively small for one 
or both of two following reasons. Either 


there is insufficient room for tension Le ai | 

steel in quantity needed to develop full \ Uprlee Chaves Ale a 
strength of compression flange, or thin 6 a i. i ri 

webs are unable to withstand large shear \ Lower Curves 2 a|f Tr 
forces accompanying loading of such = 


magnitude as would develop full strength 
of compression flange. Higher steel 
stresses utilized in prestressed concrete 
permit much larger steel force for same 
steel quantity, thus permitting develop- 
ment of a higher proportion of compres- 


sion flange strength. Prestressing may fe) 


be used to increase shear capacity of thin 2 20. Cd ead ( ra SOO eS ire 
. 5 . . . . F 
webs in two ways. First, by providing 5—useful load ratio vs span—I-section ‘ 


compression stress over full web depth, 
prestressing causes great increase in shear Forel 

stress intensity which may be resisted | if | ome 
without diagonal cracking. Diagram 3 
illustrates a second way in which pre- 
stressing increases shear strength. By 
curving a portion of tensioned steel up- 
ward at ends of member, steel force at 
any Cross-section is given a vertical com- 
ponent which partially counteracts shear 
force associated with applied load. Net 
shear force to be carried by concrete 
webs is thus substantially reduced. Shear 
stresses rarely serious problem in pre- 
stressed concrete members, whatever 
cross-sections may be employed. Indeed, 
reduction in tensile steel quantities al- 


aos 


USEFUL LOAD / BEAM WEIGHT 
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3 
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PERCENT DEPTH REDUCTION 


cle 


ready noted as an inherent characteristic i 

of prestressed concrete, frequently is 5 

augmented by saving of additional steel re) / 2 3 4 5 6 7 8 
required for web reinforcing in ordi- USEFUL LOAD RATIO FOR ORD. R/C, RECT SECT; f =/350 
nary R/C. 6—depth reductions by prestressing 
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implications of strength: 


Diagram 4 indicates relationship between 
span & useful load for beams of rectangu- 
lar cross-section, having specific depth/ 
span ratio. Ordinates on this graph are 
ratio of useful load (defined as design 
load minus beam weight) to beam 
weight. Dash line curve at lower left 
corner of graph is drawn for an ordt- 
nary R/C beam designed to concrete 
stress of 1350 psi, with depth/span ratio 
of 1/30. While this is admittedly far 
more shallow than customary for beams, 
it is applicable to one-way slabs. Note 
that for a simple span of 50’ the design 
strength of this beam would be fully 
absorbed by its own weight. Next higher 
curve, shown as a dot-dash line, is drawn 
for an ordinary R/C beam designed to a 
concrete stress of 2250 psi & having 
depth/span ratio of 1/30. Note that this 
curve is very substantially better than 
its neighbor below. For example, at a 
span of 25’ beam designed to 2250 psi 
will carry more than 2x as much useful 
load as beam designed to 1350 psi. Pro- 
ceeding up the graph we encounter a 
cross-hatched zone merging into a solid- 
line curve at its lower boundary. This 
represents a prestressed beam designed 
to a concrete stress of 2250 psi. Lower 
boundary of cross-hatched zone can be 
achieved regardless of nature of useful 
load. Upper boundary can be achieved if 
a portion of useful load acts during pre- 


stressing & permanently thereafter—or > 


by certain other expedients. Note that 
at 25’ span this prestressed beam can 
support a useful load 3 to 4x as large 
as ordinary R/C beam designed to 2250 
psi. 

The 3 upper curves are similar to 3 that 
have been described, but upper curves 
are all drawn for depth-span ratio of 
1/10. This ratio is very large for pre- 
stressed beams, but not abnormally large 
for ordinary R/C beams. Trend of in- 
creasing strength from ordinary R/C 
beam at 1350 psi to ordinary R/C beam 
at 2250 psi to prestressed beam is as ob- 
vious at depth/span ratio of 1/10 as at 
depth/span ratio of 1/30. Same trend 
would be found in curves drawn for any 
other span/depth ratio. 


concrete |-beams: 


Curves in graph 5 illustrate same com- 
parisons as did those in graph 4 but are 
drawn for beams which are of I rather 
than rectangular cross-section. It may 
be observed that superiority of pre- 
stressed beam over high-strength unpre- 
stressed beam does not appear as marked 
for I-shape as for rectangular shape illus- 
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trated in previous graph. Superiority 
actually is greater than it appears be- 
cause curves for unprestressed I-beams 
are believed to be optimistic. While these 
curves correctly reflect bending strength 
they do not reflect difficulty of carrying 
shear in relatively thin webs. Nor do 
curves reflect great difficulty of placing 
sufficient steel in tension flange to develop 
high compression strength concrete in 
upper flange. 


depth reduction: 


From these two graphs (4-5) it is ap- 
parent that prestressed concrete presents 
opportunity for longer spans or heavier 
loads than are practical with ordinary 
R/C of same depth. Graph 6 illustrates 
reduction in depth which prestressed con- 
crete may permit for any given span & 
load. Imagine that an ordinary R/C 
beam of rectangular section has been 
designed to carry a specific load on a 
specific span at conventional stress of 
1350 psi. Perhaps depth of this beam 
is so large as to be unacceptable. Dash 
line illustrates depth reduction which 
may be achieved by redesigning to a 
stress of 2250 psi. Cross-hatched zone 
illustrates depth reductions with pre- 
stressed concrete. Significance of these 
curves can best be illustrated by numeri- 
cal example. Suppose a uniform useful 
load of 1500 plf is to be carried on a 
simple span of 40’, & beam width is 
limited to 18”. Computation indicates 
that an ordinary R/C beam of dimensions 
18” x 42” will be adequate but 42’” 
depth is not acceptable. Useful-load- 
ratio for this beam is 1500 divided by 
beam weight of 787 lb & equals 1.9. 
From diagram 6 we find a depth reduc- 
tion of 26% on dash line & 35% to 45% 
in cross-hatched zone. Thus in ordinary 
R/C at 2250 psi beam depth can be re- 
duced to 74% of 42” (31”). In pre- 
stressed concrete depth can be reduced to 
27” & possibly to 23”. Such a depth 
saving might be very important. Result- 
ing indirect savings might well over- 
shadow relative economy of beams them- 
selves. Max depth reduction (to 23’) 
can be achieved if 35% of useful load is 
of permanent nature & can act during 
final prestressing operation. ‘This per- 
centage usually would be available in 
form of dead weight of structure sup- 
ported by beam. 

Before leaving graph 6 it should be men- 
tioned that percentage of useful load 
which must be permanent to permit max 
effectiveness of prestressing decreases 
with diminishing useful-load-ratio. Since 
useful-load-ratio is smallest at large 
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spans, max benefit of prestressed concrete 
is likewise most easily obtained at large 
spans. 


where to use prestressing: 


Under what circumstances should the 
architect consider application of pre- 
stressed concrete? 

First we find that majority of applica- 
tions to date have been in class of simple 
spans. More recently, particularly 
abroad, multi-span continuous members 
have been undertaken with success. Rela- 
tively little has been done in field of 
continuous beam & column framing. 
While unprestressed slabs have been 
supported by prestressed ribs ‘or beams 
(slab often serving as compression 
flange) there are few examples of true 
prestressed slabs, although slabs, particu- 
larly if prestressed in two directions, 
present extremely interesting possibili- 
ties. 


summary: 


e prestressed concrete may be economical 
over a wide range of conditions but par- 
ticularly merits serious consideration when 
heavy loads must be carried, large dis- 
tance spanned, or when depth reduction 
is necessary or desirable 


e prestressed concrete is particularly appli- 
cable to single-story structures such as 
industrial, hangar, auditorium & other 
structures where large clear span is essen- 
tial. In Europe prestressed continuous 
span girders have been used & it is rea- 
sonable to assume that continuous fram- 
ing will be introduced in near future 


e by minimizing beam weight prestressing 
should be advantageous in structures 
suited to techniques of precast concrete 
—structures incorporating a small num- 
ber of basic elements each in consider- 
able number 


e prestressed concrete in general possesses 
special advantage whenever steel is in 
short supply. International tensions & 
labor management difficulties may quite 
possibly cause recurring steel shortages in 
years to come 


e while advantages of prestressed concrete 
are most apparent under such particular 
conditions as described above there is 
also reason to believe that it will prove 
competitive under circumstances which 
do not involve unusual requirements of 
load, span, depth, or steel shortages. 
Competitive position of this new material 
should improve as our experience in- 
creases 


e in future we may anticipate practical 
application of prestressing to multi-story 
beam & column framing, further develop- 
ment of one-way & two-way prestressed 
slabs & other equally significant applica- 
tions 
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HE PLAN plays important part in de- 

termining quantity of materials 
used, cost of building « efficiency. Con- 
servation achieved by any other means 
may be offset by wasteful planning. 
Heights as well as areas are factors in 
space usage. 
Time did not permit extensive compara- 
_ tive studies of specific plans but planning 
criteria were obtained for several types 
of federal buildings. 
Emphasis was placed on programming 
requirements——criteria for space & data 
for operational functions. A key criterion 
for conservation is max gross area/unit. 
All facilities in a hospital, for example, 
bear a relation to number of beds. Gross 
area/unit (bed being unit for hospitals) 
is gross area for building divided by 
number of beds. 
Operational data depends upon accurate 
knowledge of “how things are done” 
most efficiently in a building. 
There has been little research in space & 
planning comparable with that in other 
fields of building technology. Advisory 
units felt that they could not establish 
reliable guides in time available, but 
agreed that criteria for space efficiency 
are desirable. Extensive further study is 
needed. 
Space & planning study was limited to 
several types of buildings built frequently 
by 5 government agencies: garages, ware- 
houses, office buildings, dormitories & 
hospitals. Hospitals are in special report 
1B (see page 15). 
All items in this report are recommended 
for consideration for conservation at any 
time. 


PREMISES & PRINCIPLES: 


© conservation in space & planning is 
directly related to long-term conservation 
& reflected in efficiency & economy of 
building over its lifetime 


e long-term conservation must be meas- 
ured from original programming of re- 
quirements for building to its final 
abandonment or demolition, & invest- 
ment in competent design is a major 
factor for conservation 


e definite criteria for efficiency of use of 
space, as expressed in recommended 
“formula for plan efficiency’, are needed 
& useful as guide to planners & build- 
ing owners 

e such criteria must not be used as absolute 
measures because many other factors of 
design & cost must also be evaluated 

Panel recommended research studies to 

provide information now lacking on ef- 

ficiency of space use in various building 
types. Panel also discussed life of build- 
ings & recognized lack of information on 
this subject. Panel believed that new 
concepts of planning—service core, “‘get- 
at-able” utilities, « flexibility of usable 
space—will do much to change existing 
ideas of building life. Panel also recog- 
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abstract of report by Building Research Advisory Board to 
Defense Production Administration (June 1952)—study of con- 


servation in building construction 


nized modular coordination as a conserva- 
tion measure & recommended wider use. 
Panel stressed design judgment as a ma- 
jor factor in achieving conservation in 
planning of specific buildings. They 
strongly favored accurate & uniform pro- 
graming data as basis for design of fed- 
eral buildings: instead of mandatory 
standard & definitive plans which restrict 
latitude in design. 

Panel recommended a program of gov- 
ernment to make greater use of in- 
genuity of architects & engineers in de- 
sign of federal buildings, & inclusion in 
government building program of trials 
of new principles of design, steady ad- 
vancement of standards & criteria. 


PLAN EFFICIENCY: 


e unit floor areas 

e formula for plan efficiency 

these measures used together will deter- 
mine whether various components of 
plan are wasteful or out of balance with 
attainable standards for building type. 


formula for plan efficiency ratio: 


usable floor area 

gross area 
(Note: for hospitals use net floor area—for 
definitions see below) 


efficiency — 


When making comparisons of efficiencies 
of unit areas of individual buildings of 
same type (hospitals, office buildings, 
etc) it is sometimes desirable to deduct 
areas of supporting or accessory facilities 
which are variable or unusual, such as 
teaching facilities, living quarters or 
parking garages. 


recommendations: 


e all plans for proposed federal buildings 
submitted for approval by government 
should be accompanied by accurate plan- 
efficiency analyses (not sole criteria for 
judgment) 

e efficiency-ratio guides should be estab- 
lished by research studies for various 
building types & sizes (especially federal) 
(note: ‘“guide”’ not as mandatory as “‘cri- 
terion” or ‘‘standard”’) 


building areas—definitions: 


ground area: area at ground level 

gross area: sum of areas at each story 
level included within principal outside 
face of exterior walls (include all stories 
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or areas which have floor surfaces with 
standing headroom (6’6” min) regard- 
less of use—exclude all unroofed areas & 
unenclosed roofed-over spaces ) 
exception 1: include roof area of un- 
enclosed roofed-over spaces when 
principal means of circulation be- 
tween various elements of a single 
purpose building which would ordi- 
narily be enclosed in a zone with heat- 
ing design temperature below 20° F 
exception 2: for 3-story or higher 
buildings when ground level or an in- 
termediate story, or part thereof, is 
not enclosed, consider gross area of 
unenclosed story as projected area of 
story above 


total floor area: gross area excluding ex- 
terior walls 


usable floor area: area required for fixed 
program requirements, or rentable or 
direct revenue-producing areas of build- 


ing 
Therefore—usable floor area is gross 
area excluding following: 


e construction: 
exterior walls 
permanent interior walls required for fire 
separation or structural support perma- 
nent partitions 

se circulation: 
required & permanent corridors 
stairways 
elevators 
escalators 
entrance lobbies 

e mechanical: 
fuel & fixed equipment rooms, shafts, 
stacks, tunnels, & closets used for heat- 
ing, ventilating, air conditioning, piping, 
communication, hoisting, conveying, 
electrical services 

e public: 
public conveniences & other non-rentable 
spaces, public toilets, rest rooms. 

e custodial: 
rooms, closets, storage, toilets, locker 
rooms assigned to building service & cus- 
todial personnel employed to protect, 
supply, operate, maintain & manage 
building structure & its services 


(note: for uniformity & convenience in 
calculating floor areas treat interior walls 
& partitions enclosing circulation, me- 
chanical, public, & custodial as part of 
these respective areas rather than as 
construction ) 
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net floor area: gross area excluding only 
construction, circulation, & mechanical as 
defined under usable floor area 

unit floor area: definitions for gross 
area/unit, net & usable floor areas/unit 
are corresponding areas above divided by 
number of units (occupants, desks, ve- 
hicles, pallets, beds) 


recommendation: 


government criteria for unit space al- 
lowances should be stated in terms of 
both min usable area & max gross area, 
representing respectively health or oper- 
ating min & budgetary max. 


BUILDING TYPES: 


garages, warehouses, offices, dormitories 
& hospitals are commonly built by most 
federal agencies & represent a large vol- 
ume of their construction. 


garages: 

although ratio of total floor area to 
clearance area of vehicles for typical gov- 
ernment storage garages varies from 1.7 
to 4.4, consideration of cost of operation 
& type of building site left government 
advisors with conclusion that no reason- 
able standard could be recommended to 
cover all cases. (clearance area of ve- 
hicles is sum of spaces occupied by ve- 
hicles measured from out-to-out of bump- 
ers & wheel guards) 


advisory panel had no comment on above 
statement other than observation that 
postwar changes in vehicle design had 
made many prewar garages obsolete. 


warehouses: 


panel considered recommendations of 
government advisory group as follows: 


e@ should have one standard general ware- 
house design for all military agencies for 
better competition in bidding—question- 
able that there would be any saving in 
critical materials 

e need uniform government fire 
regulation 

e much research is needed concerning ratio 
of economic span lengths to economy of 
operation 


safety 


panel came to no conclusion which can 
be limited to warehouses alone. 


office, administrative & headquar- 
ters buildings: 

e@ unit areas: 

wide variations exist among government 
& private agencies for office planning 
standards, both as to space allowance 
for each component & average applying 
to whole job. Panel recommends that 
reasonable standards be developed for 
components & that within restricted use 
a mean over-all standard max & min 
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might be suggested for use for budget 
planning & over-all programming. 
There should be a uniform basis for siz- 
ing private offices in accordance with re- 
sponsibility &/or civil service rating or 
corresponding rank of occupant, with 
extra allowances justified on basis of 
actual work requirements. 

planning recommendations: 

(following guides are suggested for Gov- 
ernment practice ) 


e plan efficiency: 


walk-ups, not exceeding 3 
stories 


85-90 % 


elevator buildings of limited 
height not exceeding 12 stories to 80% 


multi-story office buildings 


exceeding 12 stories in height 75-80% 


e ceiling height: 9’ optimum, with 8’ min 
in limited portions 

e min regular partition spacing: 
Optimum module-width of 4’4” permit- 
ting assignment of office space of 2, 3, 
4, or more modules. Module may be 
varied up or down to meet requirements 
of planned occupancy using 4” incre- 
ments in accordance with modular co- 
ordinated planning 


e depth from window to typical corridor 
or aisle—25’ optimum for non-ventilated 
buildings 

dormitories: 
unit areas: 
panel observed with satisfaction work of 
the Munitions Board in replacing older, 
usable-unit-floor-area allowances for dor- 
mitories with new criteria which would 
be uniform for soldiers, sailors & airmen 
alike. 


planning—ceiling height: 

restrictions on min volume of space or 
air/person are unrealistic in view of 
other more important considerations 
such as circulation of air, size & appear- 
ance of room, human dimensions, con- 
servation & cost of construction. 
recommendation: ceiling height of 
dormitories should not be less than 9’ 
with max projections of beams or girders 
clearing floor by 8’ (when open ribbed 
slabs are used, bottom of ribs should be 
considered ceiling line) 


plumbing fixture ratio: 

allowance for ratio of men/plumbing fix- 
ture should be based on National Plumb- 
ing Code. 


DICTIONARY OF TECHNICAL 
TERMS: 


uniformity of technical terms is desirable 
among government agencies. A common 
dictionary is needed & uniformity of 
drawing format, size & symbols 


UNIT AREAS FOR 


USE OF SPACE USABLE FLOOR AREA 


over-all space 
80 sf/person 


(approx only) 


a 


enclosed offices 


average (single occ) 175 sf 
1-8 working positions * 375 
1-6 300 
1-4 225 
1-3 170 
1-2 115 


see definition of WP on opposite page 


conference rooms 


up to 30 persons 20 sf each 
30 - 200 8 

open office space 

general clerical, etc 50 sf/WP 
steno pools 40 sf/WP 
drafting rooms 70 sf/WP 
central files 

(min 30 cabinets) 

letter-size 8 sf/file 
legal 9 


coat rooms 
1 sf/person 


telephone switchboard 
40 sf/position 


miscellaneous: 
stock & supply rooms 
libraries 

mail & mimeo 
business machines 
vaults & records 
reception & waiting 


circulation 


10% of total 
of all areas 
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over-all space includes all usable area as- 
signed to given unit or agency & thus in- 
cludes all types of space, enclosed & open, 


av 175 sf approx based on assortment of 3 
smaller size offices—use only when actual 
requirements are unknown 


modules wide modules deep (4’-4” sq) 


Nwahun 
xxx MK x 
Wwwarth 


conference rooms for less than 30 assumed 
with tables—over 30 with seat rows & ros- 
trum 


WP (working position) means approx 30 sf of 
floor area (60x34 desk with chair) 


plus necessary circulation. 80 sf/person as- 
sumes reasonable number of private offices, 
open. spaces with ay amount furniture & 


most private offices of 3 smaller sizes, larger 
ones reserved for highest echelon or for com- 
bination private office/conference room or 


figures given for multiple occupancy indicate 
max concentration—use less if possible 


conference rooms should be justified on 
basis of 25% potential use (based on 30 
manhrs/week) 


person with desk & table behind him equals 
1-1/2 WPs—with desk & chair with addi- 
tional table & chair beside him for his ex- 
clusive use equals 2 WPs 
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miscellaneous areas. Private offices assumed 
not more than 10 % of total personnel 


other multiple occupancy. Where secretary is 
in same room with principal use next highest 
category 


room designed for 18 would have weekly 
potential of 540 hrs, 25% of which would 
be 135 hrs 


cbove-normal requirements: section heads 
with extra space for visitors—bookkeeping 
units with file tubs, etc, rate for avy space 
in terms of WPs 


figure of 50 sf/WP for general clerical as- 
sumes all desks in end-to-end pairs with min 
aisles & allows 1-1/2 If/WP for files 


NC WCC SSC SO Ce ee a) 


WP 21 sf (45x30 single pedestal typing desk) 


assumes no supplementary files, etc 
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standard 60x36 boards spaced 6’ back-to- use standard WP (30 sf) when 
back with a few reference tables & plan tables are provided for each board 
files 


reference 


where files are placed around walls of large 
area with desks in center make greater 
allowance 


cabinets in batteries facing each other with 
3’-8” workspace 


if wardrobe shelves are parallel with aisle 
used for other normal circulation use 1/2 
sf/person 


assumes 2 rows racks facing each other with 
aisle (3” of rack/person) 


assumed in enclosed rooms, allowance is nor- 
ma! min for basic equipment without desks 


no standards—each space must be analyzed 
for actual requirements 


Nene eeeeeeee aaa! 


allowance of 10% will cover efficiently-laid- 
out building assigned to organizational units 
of reasonable size 


if wide corridors are used as primary circula- 
tion connecting large number of small units 
increase % proportionately 


circulation must not be overlooked since 
. fd 

figures are min & “usable space’’ does not 

include corridors & aisles beyond core 


See ee ee eee ee eee renee ————EEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEEEEE—_—_————_——_—_—— 
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PROGRAMMING DATA: 


panel agreed with government technical 
advisory group’s statement that it is ques- 
tionable whether standard plans save 
critical materials & recommended discard 
of stock plans by government 

panel recommends careful study & re- 
search to produce improved programming 
of building requirements by government 
as building owner, with special regard 
for variations in climatic factors. A prin- 
cipal objective for such research should 
be to standardize program requirements 
of various government agencies for simi- 
lar building types 

uniform fire safety regulations & other 
similar technical standards should be 
adopted by all government agencies 


PROFESSIONAL PRACTICE: 
Ingenuity in design achieves most effec- 
tive conservation. Some administrative & 
contractual procedures used by some gov- 
ernment agencies in dealing with archi- 
tects & engineers for design of federal 
buildings are not conducive to exercise 
of ingenuity. This panel agrees, however, 
that ability of architects & engineers 
varies & some practices used by govern- 
ment may have been developed to deal 
with “average” practitioners. Professions 
should seek higher general level of com- 
petence for government work. 


opportunities for ingenuity: 

ordinary procedure: uniform program- 
ming data—rather than rigid definitive 
requirements—allowing latitude for de- 
sign ingenuity. Standards should be con- 
tinually revised by research & tech- 
nological advancement 

special procedures: opportunities for 
highly competent architects & engineers 
to design with widest possible latitude 
for ingenuity, unrestricted by ordinary 
design standards—particularly for new 
or specialized government building types 
or for emergency conservation of mate- 
rials or manpower 


evaluation of new design & engineer- 
ing principles: 

a board of review of highest competence 
should be established independently « 
should consist of representatives of gov- 
ernment construction agencies & design 
professions 


trial of new design & engineering 
principles: 

pilot jobs or other research projects in 
reasonable proportion to total volume of 
government construction, for field proof 
of value of new principles in design or 
engineering. 


PAGE 14 


SEPTEMBER-OCTOBER, 1952 


application of ingenuity program: 
inventiveness & ingenuity can’t be 
“turned on & off’ at will. With proper 
opportunities & suitable encouragement, 
ingenuity will be developed by designers. 
Machinery for encouraging, recogniz- 
ing, & applying results of design ingenuity 
should be permanent & should function 
continually 


LIFE PROBABILITY OF BUILD- 
INGS: 


a factor in long-term conservation, espe- 
cially when long-term conservation is 
measured by lowest annual cost. With- 
out proper evaluation of length of time 
for which a building will be needed, 
there is an unquestioned danger that 
quality of various parts of building will 
be overspecified. 


definition of terms: 


e duration of need: length of time 
building will be required in order to 
meet owner’s program or predictable 
conversional purpose 


e designed life: length of time building 
may be expected to serve economic 
purpose or public interest (by analysis 
of completed plans & specifications ) 


principles involved in building life: 

e duration of need: 
do not design for life greater than 
estimated duration of need 

® operating efficiency: 
design to operate economically 
throughout probable life & not to out- 
live competitive operating position in 
the economy ; 

® maintenance: 
in permanent building it is practically 
impossible to give all parts of building 
same durability—try to design to last 
life of building with minimum of up- 
keep 

@ replacement: 
parts which cannot be made to last 
life of building should be installed for 
convenient replacement 

@ flexibility: 
give consideration’ to possible increases 
or decreases in future requirements 
which may be satisfied thru expan- 
sions, partial or complete conversion. 
the more permanent the building, 
the more necessary that it be planned 
to permit max rearrangement of us- 
able space & facilities 
since a small building on a restricted 
lot can neither be subdivided nor ex- 
panded, designed life should be re- 
lated to size of building & lot 
a tight, efficient, economical plan, 
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which exactly fits immediate require- 
ments, may not adapt itself to chang- 
ing needs. The greater the designed 
life of building, the less likely a min 
design will meet future requirements. 
Lower plan efficiencies may be justi- 
fied in buildings of longer life proba- 
bility if reasonable flexibility can be 


demonstrated 
e@ public security & welfare: 
decentralization, dispersal, military 


requirements & government powers of 
eminent domain are other influences 
which in many cases make it inad- 
visable to spend money for great per- 
manence 


© obsolescence: 
most frequent cause of declining 
value in a building. Value everything 
with respect to effect upon inevitable 
obsolescence. Considerations listed 
above, especially flexibility, will in- 
fluence project’s rate of obsolescence. 
Some building types, those housing 
the most technical or specialized func- 
tions, have faster rates of obsolescence 
than others 


potential influences on obsolescence: 


occupant’s requirements, including special 
equipment related to his function 

real estate, neighborhood & community 
conditions 

mechanical, communication & transporta- 
tion equipment 

illumination, natural & artificial 
acoustics 

appearance 

planning 

standards of safety & health 


conclusions: 


Any building with designed life of 25 
yrs should be considered a permanent 
building. No other classifications are 
presently possible, although a building 
which must last longer would differ in 
durability of finishes, replaceability of 
mechanical services & degree of flexi- 
bility. 
There should be a relationship between 
initial cost of building, annual cost of 
maintenance & designed life. For ex- 
ample, study might reveal that initial cost 
of a building times a certain constant 
equals life of building times annual 
maintenance cost. Research & standards 
are needed. 
For government buildings, unless nature 
of public interest is of high order & 
paramount to economy, full consideration 
should be given to: 

duration of need, rental value & capitali- 

zation 

operating efficiency, maintenance & re- 

placement 

flexibility & obsolescence 

salvage value of temporary buildings 
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HE GENERAL ACUTE HOSPITAL was 

recognized as an excellent subject 
for a case study of conservation in space 
& planning. It is an “elaborate” build- 
ing type in complexity of functions. 
Such hospitals are built by all federal 
agencies interviewed in survey. Prelimi- 
nary study indicated that conservation 
in hospital design involves operation as 
well as first cost. 
This report treats only certain aspects 
of planning the acute general hospital 
which appeared to be susceptible to 
standardization. It does not deal with 
out-patient facilities nor other. highly 
variable elements. Advisors included 
many individuals thoroughly acquainted 
with present activities for advancement 
of hospital planning, including those by 
US Public Health Service, American 
Hospital Association & American Insti- 
tute of Architects. 
All items in this report are recommended 
for consideration for conservation at any 
time, but recommended criteria for 
typical room sizes are tentative & sub- 
ject to further study. 


PREMISES & PRINCIPLES 


e review of data developed by BRAB study 
showed variations in space requirements 
for hospitals, especially in requirements 
of various government agencies 


@ recommendations are included on admin- 
istrative procedures & programming, 
operating efficiency, segregation of con- 
valescent patients, provision for future 
expansion, & importance of professional 
design service. 


e@ reliable, generally acceptable criteria for 
hospital planning are greatly needed. US 
Public Health Service Facilities Division 
is doing excellent work toward establish- 
ment of standards. There should be en- 
largement of these studies & collaborative 
research under broader auspices 


e There cre dangers in use of inadequately 
established standards as mandatory, max 
limits upon hospital space. Such criteria 
may be too low for long term conserva- 
tion & operating efficiency, & may re- 
strict designer to planning which results 
in eventual waste. Whole attitude of 
panel toward space standards favored 
development by research into reliable 
criteria to be used solely as guides by 
competent architects, whose professional 
judgment should be deciding factor in 
design of specific buildings 


PLAN EFFICIENCY RATIO 


Ratio of net floor area to gross area of 
a 200-bed, or larger, acute general hos- 
pital should be at least 60%. Plan 
efficiencies of 67% can be achieved, 
especially where large open nursing 
wards are used since circulation is in- 
cluded in net area of ward. 
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BRAB CONSERVATION STUDY 


AIA File No. U6 & M1 


SPACE & PLANNING—HOSPITALS REPORT 1B 


excerpts from report by Building Research Advisory Board to Defense 
Production Administration (June 1952)—study of conservation in 


building construction 


definitions: 


Panel accepted definitions of gross area, 

net floor area & plan efficiency (see p 11) 

as basis for discussion with following 

comments: 

e areas are satisfactory criteria pro- 
vided ceiling heights are controlled 

e include area of elevator shafts at 
each floor level in gross area 

e corridor walls are not part of net area 

© passageways, as well as main corri- 
dors, should be part of circulation & 
thus excluded from net floor area 

e unenclosed elements of building, such 
as balconies used by patients, should 
possibly be excluded from gross & net 
areas 


BED COUNT 
recommendations: 


Bed capacities of hospitals should be in 
terms of normal capacity, followed by 
parenthetical figures representing max 
capacity & number of bassinets for new- 
born. 


definitions: 


e normal bed capacity: designated num- 
ber of beds in spaces for patient care 
which hospital accommodates while 
providing efficient medical & nursing 
care without strain 


e max bed capacity: greatest number of 
beds in spaces for patient care which 
hospital can accommodate by adding 
beds in an amount which will main- 
tain a min center-to-center bed spac- 
ing of 6’ 


e distinguish max bed capacity from 
disaster capacity, which depends upon 
ingenuity of hospital administrator & 
involves use of solariums, day rooms, 
offices, corridors & other spaces not 
designed for patient care 

e bed count: include all beds available 
to patients, regardless of age. Exclude 
beds used only for maternity labor, 
receiving & recovery. List bassinets for 
newborn separately from bed count 
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NOMENCLATURE & CLASSIFICA- 
TION 


All divisions, sub-divisions « depart- 
ments of hospitals should have stand- 
ardized nomenclature as used by US 


Public Health Service. 


TYPICAL NURSING UNIT 

ceiling height: 9’ (floor finish to ceil- 
ing finish) for all patients’ rooms includ- 
ing wards. As conservation measure, 9/ 
should serve as max ceiling height 


corridor locations: as conservation 
measure, use center or off-set corridors 
corridor width: 8’ wide corridor is uni- 
versally accepted as optimum 


number of beds in typical nursing 
unit: need determination of largest pos- 
sible size of nursing unit considering re- 
cent advances in hospital techniques & 
medical practices such as early ambula- 
tion, shorter patient stay, individual 
toilet facilities, audio-visual nurse’s call 
system, use of personnel other than 
registered or student nurses, integration 
of central supply system, introduction of 
central piped oxygen & suction systems, 
etc. 


TYPICAL ROOM SIZES 


This panel established as tentative con- 
servation measure, min room sizes for 
certain elements of hospital plan as 
shown in table. (p 16) Panel recom- 
mended further study to establish more 
readily acceptable room sizes. Note that 
panel recommends same size room for 
major & minor operating, fracture, & de- 
livery rooms in order to give greater 
flexibility of use in emergencies. 


MAX UNIT FLOOR AREAS OF 
HOSPITAL DEPARTMENT 


Panel was unwilling to establish any cri- 
teria on this subject, believing matter to 
be much too important for hastily pre- 
pared figures. Consensus was that such 
criteria would be welcomed by designers, 
& that a study producing acceptable cri- 
teria would be of lasting value 
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should take into account differences in- 
herent in hospitals of various sizes & 


types. 


ADMINISTRATIVE PROCEDURES 
& PROGRAMMING 


Conservation in hospital planning begins 
with owner of hospital & his representa- 
tives when they formulate & program 
basic space requirements for each hos- 
pital department. Too often outmoded 
practices are repeated by habit. 


OPERATING EFFICIENCY VS. 
CONSTRUCTION COST 


Conservation in hospital planning should 
be approached from two points of view: 
cost of initial construction & efficiency 
of future operation. Extreme conserva- 
tion of space & material in construction 
can produce extravagant waste in opera- 
tion. Proper space arrangements, finish 
materials & mechanical facilities can ef- 
fect future conservation. In hospitals, 
conservation of operating manpower is 
more important than conservation of 
materials. 

Research (time & motion studies) in ac- 
counting, food preparation & service, 


housekeeping & maintenance, nursing & 
medical service, etc, is needed, not only 
for use of hospital administrators, but as 
a source of information for hospital ar- 
chitects & consultants. 


SEGREGATION OF CONVALES- 
CENT PATIENTS 


Because % or % of patients in military 
hospitals are ambulatory it is suggested 
that patients in military hospitals be 
divided into two major groups: 

e requiring intensive medical & nursing 


care 
e little medical & nursing care 


Design structures as separate but con- 
nected facilities for intensive medical «& 
nursing care & little care 


PROVISION FOR FUTURE 
EXPANSION 


Both short-term & long-term conserva- 
tion are involved when a hospital is 
planned for future expansion. 

Present policy of Department of Defense 
expansion planning permits building ad- 
ministrative, professional, technical & 
domestic facilities for double the num- 
ber of patients requiring intensive care. 
Without questioning need for eventual 


MINIMUM NET FLOOR AREAS 


recommended 
room description practice comment 
isolation or quiet room 
(single occupancy) 130 sf not including toilet 
single bedroom (max capacity 1) 130 
single bedroom (emergency 2 beds) 144 
2-bed room 190 
4-bed room 320 usually must be larger unless large 
number are grouped in a controlled 
clientele hospital 
larger than 4-bed room (area/bed) 72 max capacity 
90 normal capacity including ward 
aisle & provision for more beds in 
emergency 
uHbtyrcom— nursing unit 190.2009 (0 \ Weviak > alma. 
nurse’s station 136 nurses’ chart station only 
day room or visitor’s space 180 
major & minor operating room 
(non-teaching) 288 
fracture room 288 portable x-ray 
surgical operating room for 
orthopedic conditions 
delivery room 288 
labor room 120 
autopsy room 280 
radiography & fluoroscopy room 225 
oral surgery room 75 
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100% expansion of over-all military hos- 
pital program, this panel doubts advisa- 
bility of building technical facilities of 
any individual hospital for such large 
increase in permanent bed capacity. 
Panel recommends planning of adminis- 
trative, professional, technical, & domes- 
tic facilities to handle not more than 30 
to 35% more than original normal bed 
capacity. Arrange & locate facilities to 
permit future expansion. Most efficient 
& economical program for expansion may 
be obtained with original plan providing 
for unit expansion of various facilities. 


IMPORTANCE OF DESIGN SERVICE 
TO CONSERVATION 


Few fields of design require more spe- 
cialized professional service than hospital 
design. Every aspect of conservation in 
hospital design is dependent upon ade- 
quate time, fees & latitude in design for 
architect-engineer. 

Present relationships between govern- 
ment & architects-engineers impose limits 
unfavorable to performance of adequate 
professional design services on govern- 
ment construction. Panel recommends 
review of contractual procedures by govy- 
ernment in collaboration with advisory 
group of architects-engineers experienced 
in government hospitals construction to 
determine procedures more conducive to 
exercise of design skill & ingenuity in in- 
terest of long-term conservation. 

Panel believes that more harm than good 
may be done by hastily adopting max 
criteria which may prove to be too low 
& inimical to long-term conservation— 
but variations in existing, space criteria 
for government hospitals (as shown by 
BRAB study) are conducive to waste. 
Panel has recommended some min space 
criteria as tentative examples of reason- 
able standards for government hospitals, 
selected with regard for standards of 
US Public Health Service. This is a 
purely introductory step indicating na- 
ture & direction of work required for 
conservation in hospital design. 

Panel strongly recommends continuation 
of study involving collaboration by re- 
sponsible authorities in hospital design 
under auspices of BRAB. 

Further research should be undertaken by 
USPHS Division of Hospital Facilities. 
Its study of space for departments, now 
widely accepted by hospital people « 
planners, should be enlarged to include 
hospitals above 200 beds & up to 1000 
beds. Such studies (as are those for hos- 
pitals under 200 beds) should be based 
on civilian & non-governmental require- 
ments. 
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TECHNICAL STANDARDS & 
PRACTICES IN FEDERAL 
CONSTRUCTION 


Federal construction is not subject to 
local building codes or ordinances, al- 
though it conforms generally to the sev- 
eral codes recommended by organiza- 
tions promoting uniform codes. There is 
no codification of standards for federal 
building. Therefore the standards, re- 
quirements, design manuals,  specifica- 
tions, definitive or standard plans, other 
guides & criteria are established by each 
agency for building design & construction 
done by or for each agency. 

All agencies use by reference or by re- 
statement certain technical standards es- 
tablished by recognized technical bodies. 
Prior to this study there was no ma- 
chinery for uniform & simultaneous use 
of latest editions of such standards by 
all government agencies. 


variations in government technical 
practices 


e space & planning: 
For same type of buildings there are 
variations in unit space allotments, 
room & department sizes, ceiling 
heights, & other planning criteria 


e building structure: 


Variations are chiefly in specifications 
& essentiality placed upon certain ma- 
terials or details of construction 


e structural engineering: 


Variations between agencies in stand- 
ards used for occupancy loads & snow 
loads, in acceptance & use of new 
methods of engineering design & con- 
struction 


e heating, plumbing, electrical sys- 
tems: 
Numerous variations in details of de- 
sign & specification of equipment & 
system layouts. 


federal specifications 


Federal contract 
criticized for 

e complexity 

e ambiguity 

e unnecessary length 

e lack of consistency & uniformity 

e persistence of outmoded clauses. 
Complexity « length were blamed upon 
failure to adopt & use by reference many 
national technical standards commonly 
used in all construction. Inconsistency 
was blamed upon special requirements 
for individual jobs & preferences of vari- 
ous agencies. 


specifications were 
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continuation of summary of government agencies 
report & recommendations from July-August Bulletin 


significance of variations in stand- 
ards, practices, & specifications 


When one government agency adopts a 
standard (or practice, or specification) 
that meets requirements for long-term or 
emergency conservation for a given prin- 
ciple of construction, then all variations 
in excess of that standard are potentially 
wasteful. Where all government agencies 
use variations of a standard in excess of 
national standard for same situation in 
civilian construction, then all govern- 
ment practice is potentially wasteful. 
Conservation measures may be sought & 
found wherever variations in standards 
exist, & Conservation is effected when 
variations are reduced to standard most 
conducive to conservation. Exceptions 
should be minimized & clearly stated as 
exceptions when necessary. 


government standards in advance 
of national standards 


Because government construction is not 
subject to local building codes or regula- 
tions, there is always opportunity for 
government to adopt a new technical 
standard in advance of general accept- 
ance for civilian construction. 


ADMINISTRATIVE PRACTICES IN 
FEDERAL BUILDING 
CONSTRUCTION 


Aspects of government administrative 
practices affecting conservation fall into 
two categories: 

e internal administrative practices af- 
fecting intra-agency & interagency 
policies & performance 

e contractual & other practices affecting 
relationships between government & 
contractors for professional services. 


internal administrative practices 
general policies 


During emergencies, policies on first cost 
(necessarily) deter use of non-critical 
materials when they increase first cost. 
Policies on first cost are sometimes in 
conflict with long-term conservation in 
terms of lowest annual cost. Policies on 
design, engineering, or specification are 
sometimes determined unilaterally by 
others than technical personnel. 

Effectiveness of specific conservation 
measures may be lost, especially during 
emergencies, thru inadequate control of 
or liaison with field offices & personnel. 
When emergencies increase volume of 
building « conservation is needed most, 
coordination suffers in agencies managing 
ereatest volume of work. Improved tech- 
nical coordination is needed within & 
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between agencies, between government & 
outside professional firms. 

The construction agencies have no means 
for collaborative evalution of perform- 
ance of federal buildings, for appraisal 
of new products, or adoption of new de- 
sign or construction principles. There are 
insufficient funds for a systematic pro- 
gram of building research & experimenta- 
tion. 


technical personnel 

There is need for regular exchange & 
development of ideas by interagency per- 
sonnel, including designers & maintenance 
technicians. Training programs would be 
desirable to improve technical proficiency 
of personnel, especially those employed 
in field offices & on supervision & inspec- 
tion of construction. 

Value of experience of maintenance per- 
sonnel in determining measures for con- 
servation may be overlooked. 

Policies vary for recruitment, training & 
advancement of technical personnel, 
handicapping some agencies more than 
others when volume of building is high 
& competition with industry for compe- 
tent building technologists is keen. 


contractual practices 

Design & engineering services for federal 
buildings by contract with “outside” ar- 
chitects-engineers increase greatly when 
emergencies create demands for military 
buildings. 

Professional men advising BRAB on this 
study (with extensive experience on fed- 
eral buildings) cited many instances 
where contractual procedures & relation- 
ships were not conducive to exercise of 
maximum ingenuity in design. There may 
be cases where government needs only 
to “buy drafting services.” On other 
hand, when conservation is at a premium, 
requisite ingenuity is available if con- 
tractual procedures are devised to pro- 
vide means & incentives. 

At all times, federal construction is built 
on contracts with building contracting 
firms. Best performance of these con- 
tracts, from bidding to completion, is 
often handicapped by uncoordinated 
plans, complex specifications, bidding 
procedures, procedures in making changes 
during construction, & lack of competence 
of some supervisors & inspectors. 

All professions dealing with government 
believe handicaps to best practice exist 
in “level of contact” between profes- 
sional technologists & Government repre- 
sentatives who are inexperienced tech- 
nically or who cannot settle questions 
without time-consuming reference to 
central offices. 
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MANAGEMENT OF EMERGENCY 
CONSERVATION PROGRAMS 


Pattern for meeting emergencies in build- 
ing construction has been to create new 
agencies to manage construction, with 
some responsibility for effecting what- 


ever conservation is possible. 
government 


Neither 


nor building industry, 


separately or in collaboration, have pre- 
pared for building conservation in| ad- 
vance of emergencies. 

In times of emergency, agency charged 
with responsibility for conservation in 
construction should perform important 
educational & fact-producing functions: 


establish necessity for conservation 
with accurate data 

make every effort to create incentive & 
will to conserve 

provide building industry with fre- 
quent & direct information concerning 
exact kind & degree of material short- 
ages, keeping abreast of fluctuations 
furnish guides comprising technical in- 
formation for achieving conservation 
in design 

expedite action of technical bodies on 
completion of revisions in technical 
standards 


Agency should further function to insure 
sound policies on: 


allocations of materials based on es- 
sentiality in structure & essentiality of 
buildings 

uniform restrictions on use of critical 
materials, affecting government & 
civilian construction alike, with clear 
reasons for few exceptions necessary. 


Function of preparedness for building 
conservation in emergencies seems to be 
logical function of the interagency group 
mentioned before. This body would be 
logical core for management of a sound 
technical program for emergency con- 
servation. 


OPPORTUNITIES FOR 
GOVERNMENT 


Outstanding conclusion from study of 
government practices is that opportunities 
exist for government to provide ex- 
emplary leadership in building conserva- 
tion. 

The government construction agencies 
have many things in common which 
should prompt a program of coopera- 
tion & collaboration for conservation at 


all times: 

e they all operate & build with tax- 
payers’ money 

e their technical operations are within 
bounds of reasonable control & super- e 
vision 

e they have many bases for regular col- 
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lection & analysis of comparable data 
on design, construction & operation of 
buildings of similar types 

they have technical personnel who 
participate in activities of standard- 
making bodies 

the government has research facilities, 
as in the National Bureau of Stand- 
ards, not fully utilized by construc- 
tion agencies 

advisory services are available thru 
the National Research Council. 


Opportunities for the government are: 


to establish a model program of 
collaboration in its construction agen- 
cies for unified practices in building 
construction & advancement of build- 
ing technology 

to create incentive for & foster in- 
genuity in building design & engineer- 
ing 

to utilize its building properties for 
production of basic data on perform- 
ance & definition of research problems 
to provide means & leadership for 
building research & utilization of re- 
search results in government building. 


RECOMMENDATIONS FOR 
BUILDING CONSTRUCTION IN 
FEDERAL GOVERNMENT 
PRACTICES 


Bras concludes that federal construc- 


tion agencies should effect conservation 
in building construction at all times, & 
that government should avail itself at 
once of opportunities to provide ex- 
emplary leadership in the practice of 
such conservation. 

To this end, BRAB recommends: 


RECOMMENDATION NO. 8 
Government program for conservation in 
federal construction & building should 
include following activities: 


establishment of uniform policies for 
conservation in federal construction 
suitable for both normal & emergency 
circumstances, similar to those defined 
in Recommendation No. 1 
accomplishment of a program of re- 
vision, simplification & coordination 
of technical standards, design prac- 
tice, specifications, programming data, 
& other criteria for federal building 
construction 

continual cooperation with recognized 
technical bodies to advance technical 
standards & coordinate federal stand- 
ards with recognized national stand- 
ards 

adoption of measures to insure pro- 
ficiency of technical personnel in fed- 
eral construction agencies, including 
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technical personnel in design staffs, 
field offices, construction supervision 
& building maintenance, thru recruit- 
ment, training, means for exchange of 
technical ideas, adequate compensa- 
tion, & advancement 

e formulation of measures for closer 
collaboration between central & field 
offices for effecting conservation meas- 
ures, especially during emergencies 

e improvement of contractual x other 
relationships with building professions 
to derive maximum capabilities for 
conservation from architects, engi- 
neers, & building contractors em- 
ployed on federal construction 

e development of a program to foster 
ingenuity in design of federal build- 
ings. 


RECOMMENDATION NO. 9 


Federal construction agencies should sup- 


port & maintain coordinated research for - 


solution of technical problems arising 
from design, operation & maintenance of 
federal buildings & procedures for trial 


& adoption of research results, to the end 


that federal funds for construction be 


-expended more effectively. 


RECOMMENDATION NO. 10 


mechanism for interagency collab- i 


oration 


Government should form an interagency 
mechanism for collaboration by federal 
construction agencies, to establish «& 
maintain the conservation program. 
Interagency collaboration should be at 
both technical & administrative levels, 
former to perform technical functions, 
latter to insure effectiveness of technical 
program thru appropriate administrative 
policies & procedures. This collaboration 
should extend to professional societies. 
technical bodies, research institutions & 
other elements of building industry con- 
cerned with advancement of building 
technology, including the National Re- 
search Council. 


RECOMMENDATION NO. 11 
funds for effecting conservation & 
technical progress 


Federal agencies should be authorized to 
make funds available on a continuing 
basis for accomplishment of objectives 
set forth in these recommendations. 


This with p 11-16, concludes our presenta-. . 


tion of the BRAB study. Complete report is 
available from Office of Technical Services, 
Department of Commerce for $3.50 (see 
note p 16 July-August issue) 
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DISTRIBUTION 
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REPORT ON AIA SURVEY OF CRITICAL 


MATERIALS FOR SCHOOL BUILDINGS 


by JOHN W. McLEOD, AIA* 


Early in 1951 the US Office of 
Education sought assistance of AIA 
Committee on School Buildings in an 
effort to determine amounts of criti- 
cal materials being used in school 
construction projects throughout the 
nation, with due regard for regional 
differences in construction practices 
& material requirements. There 
were two important reasons behind 
this urgent request: 


e Office of Education needed solid factual 
data to back up its requests for school 
construction materials before DPA Re- 


quirements Committee 


@ yardstick was required to measure mate- 
rial requirements set forth in individual 
applications for critical materials which 
were rapidly accumulating in Office of 
Education, Civilian Requirements Division 


Although acutely conscious of 
need for such information, the Com- 
mittee on School Buildings was well 
aware that in normal practice few 
architects tabulated detailed mate- 
rial take-offs. Nevertheless, AIA 
Committee agreed to undertake 
such a survey, recognizing that if 
material shortages were to continue 
for a prolonged period we must have 
detailed knowledge of quantities 
used in school construction during 
a normal period. 


SURVEY METHOD 


After casting about for ways & 
means of financing a survey of this 
nature & following discussions with 
several groups of trade associations, 
educational organizations & others 
who might be interested, Committee 
concluded that most expeditious & 
economical procedure would be to 
enlist direct aid of architects known 
to be actively engaged in designing 
school buildings. As a resu!t, ques- 
tionnaires were dispatched to some 
70 architects throughout the coun- 
try, requesting co-operation & elicit- 
ing certain basic information. Also 
each was asked to forward to the 
Octagon a complete set of working 
drawings & specifications applicable 
to buildings on which they were re- 
porting. 
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In order to obtain quantity take- 
offs which would reflect, as nearly 
as possible, average peacetime 
standards, architects were requested 
to report on projects constructed 
during 1950. In setting 1950 as 
base period, it was felt that it would 
then be possible to measure subse- 
quent quotas against this norm. 


SCREENING & DISTRIBUTION 

As drawings & specifications were 
received they were catalogued ac- 
cording to geographical regions & 
a sub-committee composed of: 
e Carl J. Thye, architect 

with US Office of Education 


e Frederic Arden Pawley 
Research Secretary, AlA 


e John W. McLeod, AIA, Chairman 
AIA Committee on School Buildings 


screened the projects region by re- 
gion in order to obtain a complete 
cross-section, both as to type & size. 
Of 69 projects submitted, 35 were 
chosen as representative samples. 


Distribution is indicated on map on 
Dao} 


It should be noted here that ac- 
ceptance or rejection of projects was 
not based on architectural design. 
The only objective was to obtain as 
broad a coverage as possible, in 
terms of construction types & build- 
ing size. Original categories of con- 
struction types requested were 5 in 
number, namely: 


urban high school (fire resistive) 
urban elementary school 

rural high school 

rural elementary school 

rural elementary school (combustive) 


QUANTITY DATA 


After screening, architects whose 
projects were selected were then re- 
quested to supply figures on quanti- 
ties of critical materials as out- 
lined on CMP 4-C form. Complete 
returns were received on 29 projects 
which have been tabulated & results 
are set forth in TABLE 1. Various 
items of steel & copper are cata- 
logued under CMP symbols used by 
Office of Education. It should also 
be noted that steel & copper require- 
ments for each project have been 


translated into a relationship of tons 
of steel & pounds of copper/million 
dollars. This ratio is the “rule of 
thumb” used by Office of Education 
in preliminary analyses of applica- 
tions. 


COMPARISON WITH 1952 


Since information gathered from 
this survey would have no particular 
significance to architects or educa- 
tors, except as a frame of reference, 
a request was made to Office of 


Education for comparable data 
based on 1952 material require- 
ments. With this current sampling 


it was felt that it would be possible 
to evaluate conservation measures 
in school construction. 


TABLE II shows results of samp- 
ling of materials requirements taken 
from 1952 project applications. 
Projects, it will be noted, are located 
in each instance in same state & in 
approximately same cost range as 
were original survey projects. Re- 
duction in amounts of steel & cop- 
per requested in 1952 projects is 
amply evidenced by comparisons of 
tons of steel/million dollars & 
pounds of copper/million dollars in 
respective surveys. 


CONSERVATION 


While stringent conditions, which 
created need for data developed 
from the AIA Survey, have been 
somewhat relieved in past few 
months, the tabulated results & 
comparative analyses set forth here- 
in amply demonstrate that archi- 
tects & educators, working together, 
were able to make significant con- 
tributions in conservation of critical 
materials. These conservation meas- 
ures have been achieved, we believe, 
without too great lowering of ac- 
ceptable school housing standards. 
We wish to express our appreciation 
of excellent co-operation from Dr. 
N. E. Viles & Mr. William O. Wilson 
of US Office of Education. 


* John W. McLeod is chairman of the AIA 
Committee on School Buildings 
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EXPLORING THE FIELD 
OF OFFICE PRACTICE 


Increasing complexities of present 
day architectural practice emmesh 
many architects in a maze of admin- 
istrative details which leaves little or 
no time for creative work which is 
their real function. To free them- 
_ selves from this entangling web, ar- 
chitects need to make use of modern 
methods of office practice which will 
result in smooth-flowing, efficient 
Organizations & in greater monetary 
rewards for their efforts. 

The AlA Committee on Accounting 
Methods & Office Practice has 
searched for publications on this 
subject. They were found to be 
few & limited in scope. A survey 
made by this Committee indicates 
that a series of manuals on aspects 
of office practice & inclusion of in- 
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OFFICE PRACTICE 


a new department: AIA Committee on Accounting Methods & Office Practice 


formation on the subject in the AIA 
Bulletin would be of great value. 
In addition, such standards, estab- 
lished on a national basis, will per- 
mit comparative study of operations 
among various offices. The Com- 
mittee is now considering study & 
development of following: 


e methods of employing data ob- 
tained from use of Standard Ac- 
counting System for estimating 
fees, budgeting job costs, general 
analysis of office operations 


e methods for gathering & publish- 
ing local, regional & national ac- 
counting statistics 


AIA FORM 701 


CHANGE ORDER 


FIELD COPY 


CHANGE ORDER 


ARCHITECT'S COPY 


CHANGE ORDER 


OWNER’S COPY 


CHANGE ORDER 


CONTRACTOR'S COPY 


If this order is satisfactory, the owner is 


yellow—blue—pink—white 


ARCHITECT'S JOB No. 


requested to please sign and return Contrac- 


tor’s and Architect's copies to the Architect. 


CHANGE ORDER No. 


ISSUED DATE 


AMOUNT (Plus or Minus) $ 


CONTRACTOR 


IN CONNECTION WITH 


FOR OWNER____ 


YOUR PROPOSAL FOR MAKING THE FOLLOWINGS CHANGES HAS BEEN ACCEPTED: 


THE AMOUNT OF THE CONTRACT WILL BE (INCREASED) (DECREASED) IN THE SUM OF: 


—_ pouars ($—____—__) 


WITH (INCREASE) (DECREASE) (NO CHANGE) IN THE CONTRACT TIME OF. 


DAYS 


ARCHITECT 


OWNER’S APPROVAL 


DATE 
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e preparation & publication for 
ready distribution of standard 
printed forms covering as many 
routine office procedures as pos- 
sible. 


e preparation of a manual on office 
methods to include: 
filing methods for 
job data, etc 
procedures for architectural clerical 
work 
use of standard printed AIA office 
forms 


correspondence, 


e preparation of a manual on work- 
ing drawing standards to insure 
efficiency in production of draw- 
ings & high & uniform standard 
of quality in finished product. 
This manual should set forth 
standards for following: 


line quality for good reproduction 
types & sizes for lettering 
adequate dimensioning standards 


notes & schedules with a determina- 
tion of items to be on drawings & 
which should be in SPECIFICATIONS 
abbreviations, symbols, hatching, & 
indication 

scales to be used for various types of 
drawings & details 


drawing sizes, methods of noting re- 
visions, numbering of sheets, etc 


e preparation of a manual on su- 
pervision methods & job admin- 
istration 


e coordination of above mentioned 
manuals & standards, & the 
Standard Accounting System with 
work of other Institute commit- 
tees having to do with fees, con- 
tract documents, specifications & 
other subjects 


The above is only a slight idea of 
magnitude of task facing the Com- 
mittee. Any members who have de- 
veloped office manuals or standards 
for their own use would perform a 
noble service to the Institute by 
sending copies thereof addressed: 


Chairman of the AlA Committee on 
Accounting Methods & Office Practice 
1200 Bissonnet 

Houston 5, Texas 


Constantly changing conditions 
bring about changes in methods of 
office practice. Thus, the Insti- 
tute’s work on this subject can never 
be considered finished if it is to aid 
the profession in ascertaining most 
efficient office practice and avoid- 
ing expensive experimentation. 
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eww 
OWNER-CONTRACTOR FORMS 


as PARTIAL PAYMENT First of these forms is the ‘Change 
mr earl CONTRACTOR'S REQUEST No. —____ AIA Order’ (AIA Form 701—see cut) 
ARCHITECT'S 308 No PERIOD FROM ro. FORM which provides a concise & definite 

i si Sg yt 702 form upon which specific changes 

PARTIAL PAYMENT, AS SHOWN BELOW, IN CONNECTION WITH THE WORK in WO rk & in cont ract su mM can be 

hae S provect recorded & placed in hands of all 


DESCRIPTION ORIGINAL | PRESENT THIS COMPLETED | BALANCE concerned. This is on letter-size 


OF WORK CONTRACT CONTRACT REQUEST % TO DATE TO FINISH 


paper & is supplied in quadruplicate 
in varied colored paper. Each sheet 
is labeled as to its destination such 
as owner, contractor, etc. 


Second of these forms is the ‘‘Re- 
| quest for Partial Payment’’ (AIA 
Form 702—see cut). Upon this 
form contractor can submit his 
periodic request & if it is properly 
filled in architect will have little 
trouble in checking work completed 
during the period & in filling out 
“Certificate for Payment” for con- 
tractor to take to owner for pay- 
ment under his contract agreement. 
This form also is provided in four 


THIS IS TO CERTIFY THAT THE WORK AS LISTED ABOVE HAS BEEN COMPLETED IN ACCORDANCE WITH THE CONTRACT DOCUMENTS, THAT ALL LAWFUL 


CHARGES FOR LABOR, MATERIALS, ETC., HAVE BEEN PAID ANO THAT THE AMOUNT OUE UNDER THIS REQUEST FOR PARTIAL PAYMENT IS var i co | fe) red cop i es fo r ease of d is= 
eae : tribution 
FROM WHICH RETAINAGE OF. % AS SET OUT IN THE CONTRACT DOCUMENTS SHALL BE DEDUCTED, 5 
Syahees) Third form is the ‘Certificate for 


1) PEK. 


Payment” (AIA Form 703—see cut). 
Upon this form are spaces for com- 
plete accounting of financial as- 
pects of each project. Each change 
order approved during each period 
is listed individually with sum of 


ere em those previously approved. Current 
i FOR PAYMENT total amount of contract is shown, 
708 Cite a ARCHITECTS 108 No together with sum of previous cer- 
S Owner Caxviicare net ee tificates & amounts withheld from 
eee AIA totals due contractor to date. Each 
THIS IS TO CERTIFY THAT IN ACCORDANCE WITH YOUR CONTRACT DATED____19___ FORM set has varicolored copies. 
CONTRACTOR 703 
FOR IS ENTITLED TO THE PAYMENT Al | figu res pe rta in i Ng to current 
WHICH IS FOR THE PERIOD 19. THROUGH 19. IN THE AMOUNT OF: status of contract appear on = COni= 
eee tractor’s Request for Partial Pay- 
THE PRESENT STATUS OF THE ACCOUNT FOR Hpiee os A ae i : ment & may be transferred directly 
«sc A a ea ———e a therefrom by architect. 
cae acl pone i This is a big step toward ultimate 
ce oe ~ won : = profession-wide standardization of 
ae a fi centr es ai office procedure in handling con- 
sora oot S| tracts between owner & contractor. 
Sade a Renee ee Several chapters of the Associated 
cencans mevousy sue General Contractors already have 
Nei HU eO GELEING REET approved these forms & a commit- 
RETANED WH PREVIOUS CERICATES_ tee is presently working with other 
TOTAL RETAINED TO DATE $ chapters to secure national ACC ap- 
ESTIMATED TOTAL WORK COMPLETED . . $e proval A 
REMARKS BALANCE OF CONTRACT TOTAL. .. .. $. 
If you are not already making use 
of this service by your AIA do so by 
: zs De ett at maga stm writing for a supply today. Cost is 
Ri concealing A et ed pe oe Pe nominal & they may be secured com- 
ey oe oe se plete with your firm name imprinted ( 
eotuieon on each form. Samples will be sup- 
plied free upon request. 
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TECHNICAL NEWS 


ese a lV lal ah lef liad le a A ae ee eh 5 


SPECIAL MEETING OF JOINT 
COMMITTEE OF AIA & PRO- 
DUCERS’ COUNCIL 


Special feature of semi-annual meeting 
of The Producers’ Council was the open 
meeting of the Joint Committee of the 
_ Institute & the Council held at Waldorf- 
Astoria Hotel in New York City, Mon- 
day, 23 June 1952. ; 

The meeting at which following series of 
panel discussions were presented was 
well attended by members of Institute « 
Council. 


e what educational advancements 
are needed in the construction 
industry? 


discussion of educational work being done 
on construction in collegiate schools «& 
of possibilities for continued training of 
architects in practice. Led by panel con- 
sisting of: 

D. Kenneth Sargent, AIA 

University of Syracuse 

Tyler S. Rogers, 

Owens-Corning Fiberglas Corporation 


e can architectural 
be improved? 


specifications 


discussion of new approach to specifying 
materials & methods. Led by panel con- 
sisting of: 
F. Bourn Hayne, AIA 
San Francisco, California 
Carl J. Ebert, AIA, President 
The Construction Specifications In- 
stitute, Washington, DC 
Harold R. Sleeper, FAIA 
Counselor, The Construction Specifi- 
cations Institute 


e what are possibilities for better 
building thru standardization & 
coordination? 

evaluation of modular coordination & its 

application to building. Led by panel 

consisting of: 
C. E. Silling, FAIA 
AIA Regional Director 
William Demarest jr., 
AIA Secretary for Modular Coordina- 
tion 
Charles Nocar, 
The E. F. Hauserman Co. 
M. Edwin Green, FAIA, Chairman, 
ASA Sectional Committee A62 on 
Modular Coordination 


e centralizing information for the 
construction industry 


discussion of what is being done in this 
connection at the Bouwcentrum, Rotter- 
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ble Holland. Led by panel consisting 
of: 
J. van Ettinger, Director of the Bouw- 
centrum 
Walter A. Taylor, AIA 
Director of AIA Department of 
Education « Research 


product literature competition 

The meeting was followed by luncheon 
at which following Certificates of Award 
in The 1952 Product Literature Com- 
petition were presented by Harry R. 
Dowswell, AIA, Chairman of Jury of 


Awards: 

CLASS | 
CERTIFICATE OF MERIT 
SOUND ABSORPTION COEFFICIENTS OF 
ARCHITECTURAL ACOUSTICAL MATE- 
RIALS 
Acoustical Materials Association 


HOSPITAL ELECTRICAL PLANNING FOR 
ARCHITECTS AND ENGINEERS 
Westinghouse Electric Corporation 


HONORABLE MENTION 
HARDWARE LISTINGS FOR HOSPITALS= 
BUILDERS’ HARDWARE DATA SHEETS 
American Society of Architectural Hardware 
Consultants 

STRUCTURAL FACING TILE 

Facing Tile Institute 

METAL LATH SPECIFICATIONS=METAL 
LATH TECHNICAL DATA SHEETS 

Metal Lath Manufacturers Association 
TERRAZZO AND MOSAIC CATALOGUE 
AND DESIGN BOOK 

The National Terrazzo & Mosaic Associa- 
tion, Inc. 

HINTS FOR BETTER ELEVATORING 

Otis Elevator Company 

CONCRETE MASONRY HANDBOOK FOR 
ARCHITECTS AND BUILDERS 

Portland Cement Association 

TECHNICAL NOTES ON BRICK AND TILE 
CONSTRUCTION 

Structural Clay Products Institute 


CERTIFICATE OF SPECIAL COM- 
MENDATION 

DESIGN OF INSULATED BUILDINGS FOR 
VARIOUS CLIMATES 

Tyler Stewart Rogers, Owens-Corning Fiber- 
glas Corporation 


CLASS II 
CERTIFICATE OF EXCEPTIONAL 
MERIT 
AMERICAN-STANDARD WARM AIR HEAT- 
ING 
American Radiator 
Corporation 


& Standard Sanitary 
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CERTIFICATE OF MERIT 


RATINGS DATA AND DIMENSIONS 
American Radiator & Standard Sanitary 
Corporation 

REFRACTORIES HANDBOOK 

Gladding, McBean & Company 

UNISTRUT 

Unistrut Products Company 

BUILT-UP ROOF SPECIFICATIONS 

U. S. Gypsum Company 


HONORABLE MENTION 


ANEMOSTAT DRAFTLESS ASPIRATING 
AIR DIFFUSERS 

Anemostat Corporation of America 
FENESTRA STEEL AND ALUMINUM BUILD- 
ING PANELS 

Detroit Steel Products Company 

MASTER FILE 

The B. F. Goodrich Company 

NELWELD CONSTRUCTION APPLICATION 
DATA 

Nelson Stud Welding 

STYLE GUIDE COMPANION 
Sherwin-Williams 

STEEL WINDOWS AND DOORS 

Truscon Steel Company 

THE RED BOOK OF GOOD LATHING AND 
PLASTERING PRACTICE 

U. S. Gypsum Company 
WAKEFIELD CEILING 

The F. W. Wakefield Company 
ARCHITECTS’ AND ENGINEERS‘ 
BOOK 

Westinghouse Electric Corporation 
ELECTRIC STAIRWAYS 
Westinghouse Electric Corporation 


DATA 


CLASS III 


CERTIFICATE OF MERIT 
BENNETT PLANT 
Acme Brick Company 


IDEAS-CRANE’S SKETCH BOOK 
Crane Company 


WHAT'S NEW IN BUILDING 
U. S. Gypsum Company 


HONORABLE MENTION 


STAR OF THE SHOWROOM=CHOOSE 
MOSAIC TILE 

The Mosaic Tile Company 

NELSON STUD WELDING IN THE CON- 
STRUCTION INDUSTRY 

Nelson Stud Welding 

PORTFOLIO-DESIGN OF THE MONTH 
Pittsburgh Plate Glass Company 


BRICK AND TILE 
Structural Clay Products Institute 
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CLASS IV 


HONORABLE MENTION 


POINTS TO PONDER WHEN YOU SPECIFY 
Armstrong Cork Company 

DRAINAGE LOCATIONS 

Josam Manufacturing Company 

THE NEW SCR INSULATED CAVITY WALL 
Structural Clay Products Institute 


producers’ council announces follow- 
ing new members: 


e Reynolds Metals Company 
2000 S. 9th St., Louisville 1, Kentucky 
H. N. Kirchdorfer, National Representa- 
tive 
e Arcadia Metal Products 
PO Box 657, Arcadia, California 
Carl P. Dumbolton, National Representa- 
tive 
e The R. G. Coffman Co., Inc. 
2809 N. Orange Ave, Orlando, Florida 
B. Elliott Wooda, National Representative 
e The O’Brien Corporation 
101 N. Johnson St, South Bend 21, Indiana 
Richard P. Cook, National Representative 
e Trinity White Cement Division, 
General Portland Cement Company, 
111 W. Monroe St, Chicago 3, Illinois 
Paul F. Keatings, National Representative 
e The Yale & Towne Manufacturing Com- 
pany 
800 Henry St, Stamford, Connecticut 
James M. Young, National Representative 
e The Tablet and Ticket Company 
1021 W. Adams St, Chicago 7, Illinois 
William A. Spielmann, National Repre- 
sentative 
e Sargent and Company 
45 Water St, New Haven, Connecticut 
J. Bryer Duff, National Representative 
e Pomona Tile Manufacturing Company 
629 N. LaBrea Ave, Los Angeles 36, 
California 
Drew Schroeder, National Representative 
e New Castle Products 
New Castle, Pennsylvania 
H. D. Oberdorfer, National Representative 
e Ludman Corporation 
PO Box 4541, Miami, Florida 
Max Hoffman, National Representative 
e Brasco Manufacturing Company 
Harvey, Illinois 
F, G. Faas, National Representative 
e The Philip Carey Manufacturing Company 
320 S. Wayne Ave, Lockland, Cincinnati 
15, Ohio 
L. W. Clark, National Representative 
e@ The Art Metal Company 
1815 East 40th Street, Cleveland 3, Ohio 


George E. Glatthar, National Representa- 
tive 
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blasting hazards 


Many construction operations call for 
use of explosives. While their handling 
& use is always attended by a degree of 
danger, in addition to these recognized 
hazards there are other less well known 
factors & conditions which should have 
consideration. 


It may be generally known that if light- 
ning strikes a blasting circuit detonation 
will result. There is also probability 
that a lightning near-miss will cause 
detonation. What is less well known is 
that blasting circuits can be detonated by 
lightning striking several miles away. 
It should be kept in mind that anything 
that conducts electricity, such as metal 
fences, power lines or water, will in- 
crease probability of detonating a blast- 
ing circuit. 


While several methods have been de- 
vised to render electric blasting caps in- 
sensitive to lightning none has proven 
foolproof. Many authorities feel that 
minimum safe distance between an elec- 
trical storm & blasting caps is 5 miles. 
Audible limit of thunder is approximately 
7 miles. Therefore if lightning flashes 
are seen & thunder can be distinctly heard 
the indications are that limit of safety is 
rapidly approaching. 


It has been established also by test 
that electric blasting caps can be exploded 
by radio waves. Increasing use of port- 
able radio transmitters on construction 
jobs, & frequent presence near job of 
other types of radio transmitters, such 
as police transmitters, amateur radio 
transmitters & even commercial broad- 
casting transmitters, has accordingly in- 
troduced a new & unusual blasting haz- 
ard. This hazard is created by radio 
transmitting & not by receiving. ‘There 
is a definite ratio between length of wire 
on a cap & transmitter wavelengths. 


Electric blasting caps should not be used 
in an area in which there is known radio 
transmitting equipment. 


Static electricity can also detonate blast- 
ing caps. In addition to moving belts, 
escaping steam, open electrical connec- 
tions & revolving automobile tires as 


sources of static electricity the premature 


detonation of electric blasting caps has 
been caused during severe dust storms. 


aging of lime putties 


In the May 1951 issue of AIA BULLETIN 
reference was made to “Failures of 
White-Coat Plaster” due to use of dolo- 
mitic lime containing unhydrated mag- 
nesia oxide. 


As there was some opinion that extended 
soaking would serve to properly hy- 
drate magnesia the National Bureau of 
Standards recently undertook an investi- 
gation to determine effect of extended 
soaking of 18 regularly hydrated dolo- 
mitic limes, representative of those com- 
mercially available. 


It was found that soaking time required 
to reduce expansion to 1% (suggested 
specification limit) varied widely. 
While in no case was time less than 3 
weeks several limes had not reached 1% 
limit after 32 weeks. 


For various limes total magnesia hy- 
drated after aging 1, 3 & 7 days averaged 
only 22.5%, 29.2% & 41.1% respec- 
tively. 


Quantity of total magnesia hydrated 
when expansion had been reduced to 1% 
ranged from 83% to more than 97%. 
These results make it clear that custo- 
mary overnight aging hydrates but little 
magnesia in a regularly hydrated dolo- 
mitic lime & leaves putty potentially un- 
sound. 


Investigation supports earlier conclusion 
that regularly hydrated (normal) dolo- 
mitic lime should not be used in white 
coat plaster if failures are to be avoided. 
Acceptable finishing limes, such as highly 
hydrated dolomitic lime (also known as 
special, autoclaved, or pressure-hy- 
drated), plastic high-calcium hydrated 
lime, sound quick-lime, & ready-mixed 
quick-lime putty, are readily available 
commercially. 


Photo of typical white coat failure (p 2) 
courtesy Dr. Lansing S. Wells, National 
Bureau of Standards. 


little drops of water 


It is reported that a Pennsylvania de- 
partment store has raised all paper-towel 
dispensers in its washroom an additional 
18” above their former height. The 
reason: A person drying his hands has 
to reach so high that water runs down 
his sleeves, so he hurriedly shakes off all 
excess water. Result: One sheet of paper 
towel used instead of three. 
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BOOKS & PAMPHLETS 


Dictionary of Architecture 


Henry H. Saylor. John Wiley & Sons, Inc. 
New York 1952, 4 x 614, 221p $4.50 s 


This handy volume offers concise defini- 
tion of words & terms that one is apt 
to encounter in study & practice of archi- 
tecture. In order to keep list within 
bounds no attempt has been made to 
include all words from allied technical 
fields. In such fields as heating & venti- 
lation author has limited selection of 
words to those used by architect in plan- 
ning, generally omitting those used only 
by engineer in execution. Names of 
woods & stones have been freely included 
as well as some trade names of building 
materials. 


For those words whose pronunciation 
may not be obvious phonetic spelling has 
been adopted as a guide, rather than use 
of diacritical symbols. Since many archi- 
tectural words are best made plain pic- 
torially, 16 pages of sketches have been 
included, gathered together in one section 
at end of volume to facilitate comparison. 


Building Insulation (4th edition revised) 


Paul D. Close. American Technical So- 
ciety, Chicago 1951, 51%4 x 8%, 402p $4.95 
dgstv 


Incorporating new data on materials & 
techniques, this work remains a practical 
handbook & guide to building insulation. 
Different kinds of insulation are dis- 
cussed with a lengthy table giving trade 
names, manufacturers, type of insulation 
& materials of various insulations used 
in residential work. Methods of appli- 
cation are described. 


Basic theoretical principles of heat trans- 
fer are outlined as preliminary to pres- 
entation of transmission coefficients & 
methods of calculating heat losses. The 
chapter on economics of insulation should 
prove suggestive. Other topics treated 
are condensation & pipe & duct insula- 
tion. 


Sound insulation is briefly discussed with 
remarks on machinery isolation & sum- 
mary of general problems of architec- 
tural acoustics. 
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Prestressed concrete structures 


August E. Komendant. McGraw-Hill Book 
Company, New York 1952, 534 x 9, 261p 
$6 dst 


An over-all picture is given in an intro- 
ductory survey of prestressed principles, 
history, systems & applicable methods 
with diagrams & examination of costs. 
The information on design of prestressed 
continuous beams, trussed girders & shells 
—is practical & detailed. ‘There is de- 
scriptive data on materials & their prop- 
erties of importance for prestressing & 
a theory is offered for design of various 
types of systems using this new technique. 
The study concludes with a discussion 
& critical appraisal of representative pre- 
stressed structures. 


CRSI design handbook 


Concrete Reinforcing Steel Institute. 38 
South Dearborn Street Chicago 3 Illinois 
1952, 6 x 9, 412p bound $5 


Objective of this handbook is to present 
finished designs of reinforced concrete 
members, giving concrete sizes & rein- 
forcements. Need for charts & diagrams 
in safe load tables has been eliminated; 
designer enters table with load & span & 
immediately obtains concrete outlines & 
reinforcing steel. 


Unistrut school construction 

of Architecture & Design, En- 
gineering Research Institute. University 
of Michigan, Ann Arbor Michigan 1951, 
8% x 11, 68p pstv 


Illustrating & describing a research proj- 
ect for development of standardized sys- 
tem of low-cost schoolhouse construction 
offering high degree of durability, flexi- 
bility, expansibility, demountability «& 
reusability. 


College 


Protecting personnel in wartime 
Studies in Business Policy No 55. National 
Industrial Conference Board Inc, New 
York 1952, 814 x 1034, 126p $4 dst 


Study covers maintaining morale, im- 
portance of early planning, civil defense 
organization & factory, factory organiza- 
tion, air-raid alerts & evacuation plans, 
training & test exercises, shelter protec- 
tion, first aid & rescue. It is a compre- 
hensive review of British & European 
(mostly German) ARP experience with 
high explosive & incendiary bombs. 

Emphasis placed on need for companies 
to take active leadership rather than wait 
for directions from local, state or fed- 
eral authorities. Shelters no good unless 
located as near place of work as pos- 
sible—there isn’t time to reach them. 


SEPTEMBER-OCTOBER, 1952 


Importance of training & exercises 
stressed in combating panic. All com- 
munities do not need the same protection. 
CD measures should be carried out ac- 
cording to importance & vulnerability of 
area, so as not to waste critical material 
& manpower, 


Atomic energy in war & peace 
Capt. Burr W. Leyson. E.P. Dutton & 
Company, New York 1951, 514 x 734, 217p 
$3.75 dv 


Presents in non-technical terms, prob- 
lems & complexities of atomic energy— 
the atomic bomb, hydrogen bomb, medi- 
cal & industrial uses & bomb protection. 
Author compares atomic & hydrogen 
bombs, discusses effects, various types 
of casualties, ways of defending family 
against atomic attack, radiation detection 
instruments & uses which atomic energy 
can serve for the good of mankind. 


Musical engineering 

Harry F, Olson. McGraw-Hill Book Com- 

pany, New York 1952, 534 x 9, 369p $6.50 

dgs 
Unified treatment from engineering point 
of view of all elements that enter into 
production & reproduction of music, in- 
cluding recording, transmission & broad- 
casting. Scope of book is wide covering 
sound waves, musical terminology, mu- 
sical scales, resonators & radiators, mu- 
sical instruments « their characteristics, 
properties of music, theater, studio, & 
room acoustics & sound-reproducing sys- 
tems. Facts of an applied science nature 
aid in study, measurement & analysis of 
audio problems of many types. 


Sunset ideas for cabins & beach houses 
Lane Publishing Company, Menlo Park 
California 1952, 854 x 10%, 112p $1.50 sv 

Replaces out-of-print book. New book 
contains complete up-to-date material 
with 63 workable « expandable plans for 
camps, cabins, beach houses. Covers 
basic building requirements, materials, 
construction, financing & insurance & 
other useful information on how-to-do- 
its. 


Adhesive products for thin set genuine 
clay tile 
Miracle Adhesives Corporation. 214 East 
53rd Street New York 22, NY 1952, 8% x 
11, 20p pv 
A reference manual describing “Thin- 
Set” method of setting genuine clay tile. 
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Television ANTENAPLEX system 
Radio Corporation of America, Engineer- 
ing Products Division. Camden, NJ 1952, 
8144 x 11, 4p 

A bulletin describing multiple receiver 

operation from one highly efficient an- 

tenna system. 


Paint systems for hydraulic structures 
Lead Industries Association. 420 Lexing- 
ton Avenue New York 17, NY 1952, 8% 
boa Op 

Technical Letter No 7 containing sug- 
gested corrosion inhibitive paint systems 
for steel surfaces exposed to moist & 
chemically contaminated atmospheric en- 
vironments as well as surfaces immersed 
intermittently or continuously in fresh 
water. 


Tested activities for fire prevention com- 
mittees 


Federation of Mutual Fire Insurance Com- 
mittees. 20 North Wacker Drive Chicago 
6, Illinois 1952, 814 x 11, 37p 
Illustrated manual of suggestions for 
publicizing & promoting fire prevention 
describing cooperative activities of vari- 
ous citizen community groups. 


Painting specifications 
The Sherwin-Williams Co. Painter-Main- 
tenance Division, Cleveland 1, Ohio 1952, 
8% x 11, 19p +4p color samples 


Discusses specific requirements for resi- 
dential, commercial & industrial applica- 
tions. 


Atlas corrosion-proof cements. Bulletin 5-2. 
Atlas Mineral Products Company, Mertz- 
town, Pennsylvania; Houston Texas, 1952, 
82 x 11) 12p s 

Describes 4 corrosion-proof cements with 

table showing cement recommended for 


use for protection against 176 common 
chemical materials. 


Manual of accident prevention in construc- 
tion 
The Associated General Contractors of 


America Inc. 1952, 6 x 9, clothbound 257p 
s $3 


Approved as American Standard by ASA 
this 4th revised edition of this well illus- 
trated manual outlines setting up of an 
accident prevention organization & dis- 
cusses accident prevention as related to 
use of tools & methods of various types 
of construction. 


Electrical equipment list, May 1952 


Underwriters’ Laboratories Inc. 207 East 
Ohio Street Chicago 11, Illinois 
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List of approved electrical equipment 
complete to May 1, 1952. 


Fire protection equipment 
Underwriters’ Laboratories, Inc. 207 East 
Ohio Street Chicago 11, Illinois 


Complete listing of approved equipment 
up to January 1952. 


Standard for fire resistance classification 

of record protection equipment 
Underwriters’ Laboratories. 207 East Ohio 
Street Chicago 11 Illinois July 1952, 6 x 
9, 33p 

Revised edition of Standard covering 

Classes A, B & C Safes; Classes A-B & 

C Insulated Record Containers; Classes 

D « E Insulated Filing Devices. 


Hazardous location electrical equipment 
list, May 1952 
Underwriters’ Laboratories Inc. 207 East 
Ohio Street Chicago 11, Illinois 


List of reports on electrical equipment 
for hazardous locations examined with 
reference to fire & accident hazards & 
for conformity with National Electrical 
Code applying to installation & use. 


Hurricane brace method of wood frame 
construction 
Structural Specialties Inc. 911 South Poin- 
settia Avenue West Palm Beach Florida, 
8% x 11, 19p sv 
Small pipe warm air perimeter heating 
(1st ed) 
National Warm Air Heating & Air Con- 
ditioning Association (Tentative Manual 
10). 145 Public Square Cleveland 14, Ohio 
WE) 


Tentative manual for design & installa- 
tion of “4” round pipe warm air peri- 
meter heating systems in houses built 
over crawl spaces as well as those hay- 
ing basements. Capacity tables are based 
on use of winter air conditioning furnaces 
rated at a total external static pressure 
of 0.20” water gauge or comparable 
rating at sea level & with a temperature 
rise range of 70°-100°F, thru furnace. 
Manual does not, however, preclude use 
of systems designed for higher external 
static pressures or using pipe sizes other 


than 4”, 
| i oe | 


(Following codes & standards are avail- 
able from National Fire Protection As- 
sociation, 60 Batterymarch Street Boston 


10, Massachusetts 1952, 434 x 7%) 
Building exits code (12th ed) 
(NFPA No 101) 136p $1 
Code for protection against lightning 
(NFPA No 78) 47p 50¢ 


BULLETIN OF THE AMERICAN 


Recommended safe practice for hospital 
operating rooms 
(NFPA No 56) 39p 25¢ 


Standards for fire prevention & fire pro- 
tection in trailer coaches & trailer courts 


(NFPA No 501) 32p 25¢ 


Standards for air conditioning systems 
(NFPA No 90) 32p 35¢ 


Standards for storage & handling of lique- 
fied petroleum gases 


(NFPA No 58) 63p 35¢ 


Standards for installation, maintenance & 
use of central station protective signaling 
systems for watchmen, fire alarm & super- 
visory service 


(NFPA No 71) 24p 25¢ 


Standards for installation, maintenance & 
use of proprietary, auxiliary & local pro- 
tective signaling systems for watchman, 
fire alarm & supervisory service 


(NFPA No 72) 31p 25¢ 


Standards for installation, maintenance & 


use of municipal fire alarm systems 


(NFPA No 73) 24p 25¢ 


Standards on volunteer fire departments 
for rural & small community service 


(NFPA No 192) 52p 50¢ 


Fire protection of boatyards & marinas 
(NFPA No 303) 28p 25¢ 


Fire protection standards for motor craft 
(NFPA No 302) 34p 35¢ 


Standards for dip tanks containing flam- 
mable or combustible liquids 


(NFPA No 34) 22p 25¢ d 


Standards for magnesium 
(NFPA No 48) 16p 25¢ d 


Code for prevention of dust explosions in 
confectionery manufacturing plants 


(NFPA No 657) 10p 25¢ 


Specifications for motor fire apparatus 
(NFPA No 19) 38p 50¢ 


Standard for flameproofed textiles 1951 
(NFPA No 701) 22p 35¢ 


Revision of earlier standards containing 
recommended test methods for flame- 
proofed textiles (other than clothing) 
which are not resistant to dry cleaning, 
laundering or water exposure as well as 
those which are resistant to such ex- 
posures. 
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DOES MODULAR PAY OFF ON A HOUSE? 


by Thomas W. D. Wright, Architect, associated with Leon Brown, AIA, 
in the firm of Brown & Wright, Associates, Washington DC 


ioe US ADMIT that expressed 
goals of the modular method are 
fine. Waste of labor & materials in cur- 
rent building processes is fairly obvious, 
& standardization of measurement, 
though not a cure-all, is a basic ingred- 
lent of cure. But does it pay off in 
practice? We should like to help, but 
can we afford to? Shall we get better 
buildings or merely waste time? 

Architects & builders whom we respect 
say that modular pays off because it re- 
duces construction cost & saves drafting 
time. Reduction of cutting, fitting «& 
patching minimizes waste of material « 
labor, especially in masonry & tile-fitting 
trades. How drafting time is saved is not 
quite so apparent nor so thoroughly de- 
scribed, but presumably has to do with 
dimensioning. 

Many of us believe this. We notice, 
however, that our architects & builders 
are usually talking about a factory, a 
high school, a high-riser. What about 
that house on our board? 


considerations in residential work 


A house is different. The contractors 
are different & the architect’s time sched- 
ule is different. 

Contractors our firm selects, for in- 
stance, are good builders & intelligent. 


wl 


Their bids on our houses are low (often 
less than $10/sf), & they make an honest 
though modest profit. But they have no 
high-priced estimators or efficiency ex- 
perts on their payrolls. They may be- 
lieve us when we tell them that modular 
will save them labor & materials, but 
their bricklayer puts in a sub-bid as high 
as ever. He seldom has his brick courses 
figured out for him & he can fudge so 
well that it makes little difference. A 
wall is a wall. All this huffing & puffing 
won't blow his bid down. Since general 
contractors on a house rarely take com- 
petitive sub-bids (though they may 
change their favorite mason or tile setter 
if he does a poor job or if his bids are 
obviously out of line), there is no incen- 
tive for the mason to make an abnor- 
mally low bid simply because a job is 
modular. 

Lumber is saved not on a 4” module, 
but on the 2’ module of the saw mill. 
Supply houses have no modular resi- 
dential windows in stock, & the salesman 
says they cost more. Perhaps the modu- 
lar method saves construction cost, but 
whether it saves our client’s money is of 
more immediate concern. Well then, 
perhaps the real saving will be reflected 
in future bids after the contractor has 
seen its economies—but our builders 


have no accountants in their employ to 
record economies; profit on a particular 
house is hard to isolate, even on March 
15th. 

The architect’s profit on a house is 
usually small, especially if he is con- 
scientious about analyzing the family’s 
physical & psychological needs, about 
designing the house thoroughly instead 
of leaving most of it to chance, about 
detailing parts that might puzzle the 
builder, & about such supervising as will 
implement his drawings & specifications. 
Can he experiment? Can he take time to 
learn the system (to bow to still another 
discipline), to draw new & probably 
more windows & wall details? Details 
just frighten small contractors; don’t 
we all know that they add up details & 
weigh specs before submitting their bid? 
Bids may be higher instead of lower; 
the architect has no assurance. As for 
drafting time, what could be easier than 
the way he has always drawn—details 
he knows by heart? But wait! Perhaps 
there are sheets of details he can get & 
simply trace again & again. In fact, there 
are; eg, from Architectural Graphic 
Standards, which are good. But never 
believe that it will save him time. If he 
is an architect, he is seldom content with- 
out many of his own details. 


JST BEARING 


1—elevation for modular house 
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Robert B. Black—now under construction by W. Winston Pyne, general contractor 
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combining masonry with wood-frame construction designed by Brown & Wright Associates for Mr. & Mrs. 
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modular method improves design 


We did our first modular house not 
long ago & have done several since. We 
shall continue to use the modular method. 
Although my introduction above may be 
rather disillusioning to the idealist who 
is happily wallowing in waves of en- 
thusiasm which the AIA’s Mr. Demarest 
has been propagating, these objections do 
exist in practice. 

But a modular house is a better house. 
That is enough reason for any architect. 
It is a better house because it is more 
thoroughly designed. This is the crux. 
Modular coordination is the architect’s 
tool for thoroughness—for greater pre- 
dictability of details. A modular house 
designed by a good architect has none 
of the awkward details & unexpected 
problems of which even the best archi- 
tects are sometimes unaware until too 
late. 

Here again, modular is no cure-all. 
Thoroughness & predictability in the 
hands of the devil or a poor architect 
are less than desirable; better that chance 
& chaos weaken the designer’s unholy in- 
tent. Modular makes for better design 
only insofar as it offers the architect a 
dimension of predictability which he 
could not otherwise achieve except by 
an inhuman amount of work. There- 
fore, it is a timesaver. Dr. Gropius said, 
“ , , there is no genius who could 
have sufficient foresight or imagination 
properly to judge the effect of every de- 
tail of his preconceived design.”* The 
necessary details take a bit more time & 
study perhaps, but little more (though 
they would never be considered by those 
half-architects who bat out half a house 
for half a fee). Dimensioning of plans 
& elevations, on other hand, is a dream. 
The builder can get sufficient dimensions 
so that he cannot make an error. The 
architect does all his adding & subtracting 
& checking in his head, & is always right. 
‘The dimensioning is quickly done; extra 
study of details is more than compen- 
sated for, & worry about possible mis- 
take is gone. 

We find that we save time by using 
the modular method—a little time on 
preliminaries because of increased pre- 
dictability of details, a substantial 
amount on working drawings because of 
predictability & also speed of dimension- 
ing. We save practically all of time re- 
quired to check dimensions, & a great 


* This quotation has been lifted, out of 
context, from Dr. Gropius’ appraisal of to- 
day’s architect as published in Architectural 
Forum, May 1952. The statement was made 
as a part of his exhortation to architects to 
learn more about & get closer to the build- 
ing process. 
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deal on supervision because of thorough- 
ness of details « dimensioning. 


easier for contractor, too 


Our contractors, who had never seen 
modular drawings before, all expressed 
positive satisfaction in using the system. 
The buildings, they say, are easier to 
lay out; details are easier because they 
are consistent & entirely predictable, & 
these contractors are, as a matter of 
fact, submitting lower bids on their sec- 
ond modular houses. The contractors 
understand modular easily (though, as I 
shall explain, we have eliminated some 
sources of confusion), & a short explana- 
tory note on drawings is sufficient for 
subcontractors. Modular materials are 
easy to get & do not cost more. Sales- 
men have told me that modular windows 
were not in stock & were more expen- 
sive. Under questioning, they admitted 
that windows were available on 2 weeks 
delivery, & that extra cost was 1%. Using 
modular has never caused us delay. 

One client requested we use the 
modular method before we had men- 
tioned it & all are susceptible to the 
many attractive advantages it offers. 
Since our low bids are hard to explain 
(we cannot say we simply use common 
sense, or that we were well taught), we 
are often tempted to put the blame on 
modular. But the predictability which 
it offers is a legitimate selling point (for 
a client.) 

This article concerns the single, cus- 
tom house, but clearly the advantages of 
the modular method are multiplied for 
most operative builders erecting simul- 
taneously numbers of speculative houses. 
For them, predictability, elimination of 
wasted labor & materials & standardiza- 
tion are primary goals. This was well 
stated in Fortune for October 1952 “.. 
from here out, the small builder will 
probably benefit more than Levitt from 
new methods & materials. . . What is 
happening is that the small builder can 
buy more & more parts of the house in 
modular—labor-saving pieces. As this 
trend continues there may come a point 
where small site fabricator can buy doors, 
sash, plywood . . & other components, & 
produce a house almost as efficiently as 
a Levitt or Gunnison.” 


modular detailing 


There are other advantages, but let us 
get to particulars of using modular co- 
ordination in house design. I have the 
temerity to differ in minor matters with 
experts who are developing the system, 
especially with purists. Houses are not so 
pure. If a higher degree of precision is 
required of a trade than is common in 
general practice, cost soars. If a house 


builder were to see fractional dimensions 
common on many modular details—1/8s, 


1/16s°& 1/32s of an inch—he would 


double his bid. This is not necessary. | 


Note in figure 2 how the stock 2 x 6, 
used as a window mullion, is dimensioned 
as 2”. Grid dimension for the aluminum 
awning window occurs at inner flange as 
shown. These flanges are dimensioned 
2” apart. Since actual dimension of mul- 
lion is 154”, a tolerance of 36” is al- 
lowed, & carpenter is happy. He simply 
marks off his 2” dimensions & puts 
mullion in middle. Let’s omit fractions 
on drawings unless we are dealing with 
steel. 
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2—mullion detail, operating sash scale: 
1Y"=1 -0” 


Omission of fractions applies as well 
to floor elevations. Experts have re- 
stricted us to very few rules & the rules 
seem worthwhile following unless we 
have a well-investigated reason to con- 
trary. One rule governs relation of 
floor levels to gridlines. I understand 
that it was established partly with an 
eye to standardization of steel staircases. 
The house contractor is less confused if 


gridline is slab elevation. Why place it | 


Taha 


1%” above finish floor—!4” above slab— 
when the trowel is scarcely that accurate ? 
As for the business of coping joists 
(which requires two cuts for each cope & 
reduces shear resistance, especially when 
saw overcuts), there is only the defense 
of theoretical purity. Figure 3 is an 
example of avoiding coping & yet retain- 
ing usual floor relationship. Slate or 
brick shims, as another device, may be 
impure”, but are certainly easier than 
coping. 


° BULLETIN OF THE AMERICAN INSTITUTE OF ARCHITECTS 


Using non-modular materials simply 
does not work unless material be of one 
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separately detailed for each size, if any Reel iite f 
advantages of modular method are to ob- 
tain. But a single size may often be ta" @ scertete viuts @ ee. 


made to work. Second-hand bricks, in- 
cidentally, often work vertically so long 
as modular cinder blocks are used. You 
may have noticed that “modular” steel 
windows do not correspond in size to 
many “modular” aluminum windows. 
They are not interchangeable. But that 


1) seca 
aay: 


ic) 
is no severe disadvantage. Details for a 
steel windows are commionly available « 
in figure 4 are some less usual details for 
aluminum awning windows. So long as 
differential between sizes is a multiple 
of 4”, detail can be worked out, no 
matter what the actual dimension. Once 
this fact is apparent, more materials ve ; 
than we realized do work “modularly”; i: 
eg, the old tried & troublesome double- 
hung: 
2225" racine 
. . 4 2 
widths heights 
1’-4” 3716” 
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mend for layouts, fits dry-wall construc- 95 5 pe AI 
tion, lath sizes & stud spacing. Unfor- S| o ‘ 
tunately it wastes 16” of every joist, no Neeley pec » 
vee < 
matter what the span, unless joist hangers 3 ala) ee 
or connectors are used throughout. Per- et alt tae Sorex | fe Ce 
haps it’s worth using joist hangers; I do i : KSe 
not know. But I like neither scale, prac- 1 < 
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3—wall-section, modular house for Mr. 
Palmer Smith, Oxon Hill, Md. scale: 2” 
= 1'-0” (reduced from detail at % 
= 1’-0”) 
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Grid dimensions on a plan may be 
used by a workman almost exactly as 
usual rough dimensions. For this reason 
(« here I take issue with otherwise 
excellent exposition of modular coordi- 
nation in Architectural Graphic Stan- 
dards) center-line dimensions of walls & 
openings are merely a source of con- 
fusion on a modular plan. A rough di- 
mension, not the center-line, of a 2” or 
6” wall should be the gridline. 

Now comes a suggestion, which is not 
mine & which I have not yet tried but 
shall directly. Suppose we dimension our 
plans & elevations, not in feet & inches, 
but in feet & thirds of a foot. (Non- 
modular dimensions would then be made 
even more visible by necessary designa- 
tion in inches.) How delighted workmen 
would be if they no longer were bothered 
by those d , duo-decimal inches! 

A final lesson is never to become a 
slave to the module. Where modular co- 
ordination becomes a nuisance & serves 
no useful purpose (eg, built-in furniture, 
sinuous retaining walls) never try to 
force it. Drop it & then pick it up again. 


a tool for better architecture 


As you see, we have other than 
ideological reasons for using the modular 
method. When most architects finally 
use modular materials, then standardiza- 
tion, in its best & least restrictive sense, 
will revolutionize technology of build- 
ing. If, however, some ideological ad- 
vantages of modular are not yet realized, 
single advantage of predictability is 
enough for the present. 

‘There are no reasons not to use modu- 
lar. Cost of construction is probably re- 
duced. The draftsman can take a day to 


learn the modular method «& still save’ 


time on the first house. Clients appre- 
ciate it. Architect avoids nearly all 
possibility of error & his work is more 
complete. 

He is a better architect, therefore, 
when he uses the modular method than 
he otherwise would be. 
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4—representative modular details developed by Brown & Wright Associates for modular 


installation of aluminum awning windows in wood-frame construction. Scale: 11” 
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